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FRANCIS J. MORISON

Director, Waste Management Division
USEPA, Region V
230 South Dearborn Street
Chicago, Illinois 6 C C G 4
Dear Sir:

Attached please find the Application for a
Court Order authorizing the entry by Johns-Manville
Sales Corporation into a Consent Order with the United
States Environmental Protection Agency. This
Application was submitted to the Court today pursuant
to Article XIX of the aforementioned Consent Order.

If you have any questions concerning the
application, please contact me or Benedict Cohere of
this off ice .

Sin

Cris T. Kako
Attch.
cc. Babette Neuberger

Assistant Regional Counsel yB '~s •"? p' i'? *• *•> • •/••iJS^v^v? V -'.& .
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UNITED STATES BANKRUPTCY COURT
SOUTHERN DISTRICT OF NEW YORK
In Proceedings for a Reorganization Under Chapter 11
Case Nos. 82 B 1 1656 through 82 B 1 1676 (BRL)

In Re
JOHNS-MANVILLE CORPORATION, et al . ,

Debtors .

In Re
JOHNS-MANVILLE SALES CORPORATION,

Debtor.

Case No. 82 B 1 1666 (BRL)

In Re
MANVILLE CORPORATION,

Case No. 82 B 1 1657 (BRL)

Debtor.

APPLICATION FOR AN ORDER AUTHORIZING THE ENTRY BY
JOHNS-MANVILLE SALES CORPORATION INTO A CONSENT ORDER
WITH THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ATTORNEYS FOR DEBTORS

DAVIS POLK & WARDWELL1 Chase Manhattan PlazaNew York , New York 10005
Telephone: 530-4000

LEVIN & WEINTRAUB & CRAMES225 BroadwayNew York , New York 1 0 0 0 7
Telephone: 962-3300



UNITED STATES BANKRUPTCY COURT
SOUTHERN DISTRICT OF NEW YORK

In Proceedings for a
Reorganization Under
Chapter 11
Case Nos . 82 B 1 1 6 5 6 (BRL )
Through 82 B 1 1 676 (BRL )
Inclusive

NOTICE

Case No. 82 B 1 1666 (BRL)

In re
JOHNS-MANVILLE CORPORATION, et al.,

Debtors .

In re
JOHNS-MANVILLE SALES
CORPORATION,

Debtor.

In re
MANVILLE CORPORATION,

Debtor. :
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ x
S I R S :

PLEASE TAKE NOTICE that upon the annexed application of
Johns-Manville Corporation, Johns-Manvilie Sales Corporation and
Manville Corporation, debtors and debtors-in-possession (collec-
tively, "Manvi l le") , and the annexed Affidavit of K .R . Nerheim,
the undersigned will move before the Honorable Burton R. Lifland,
United States Bankruptcy Judge, at the United States Bankruptcy
Court, United States Courthouse, Foley Square, New York, New York
Courtroom 237 (the "Court" ) on the 9th day of August, 1 9 8 4 at

Case No. 82 B 1 1657 (BRL)



1 0 :00 o'clock in the forenoon of said day or as soon thereafter as
counsel can be heard for an order:

(a) authorizing Manville to execute, deliver and perform
an Administrative Order By Consent dated June 14, 1984(the "Consent Order " ) entered into by Manville and theUnited States Environmental Protection Agency (the"USEPA") with respect to the Manville Waukegan, Ill inoisindustrial facility, a copy of which is annexed as
Exhibit "A" to the Application;

^ (b) authorizing and empowering Manville to execute such""' other documents and do such other things as may benecessary or desirable to implement or effectuate theConsent Order and the transactions contemplated thereby;
(c) notwithstanding anything hereinabove provided to the

contrary, requiring that (i) Manville shall seek thisCourt ' s approval for any expenditures which cause Man-ville' s aggregate out-of-pocket expenditures pursuant tothe Consent Order to exceed $ 3 1 5 , 0 0 0 ; and ( i i ) Manvilleshall seek this Court ' s approval of the final form ofany Recommended Remedial Act ion Alternat ive which may beagreed upon by Manville and the USEPA, as referred to inSection I V ( A ) ( 3 ) ( f ) of the Consent Order ; and
(d) granting to Manville such other and further relief asthis Court deems just and proper.

PLEASE TAKE FURTHER NOTICE that answering papers, if
any, must be served upon the undersigned at least three (3)
business days prior to the return date of said motion
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and must be filed with the Bankruptcy Court at least one (1)
business day prior to such return date.
Dated: New York, New York

July 16, 1984
Yours, etc.
Attorneys for

JOHNS-MANVILLE CORPORATION, et a l . ,
JOHNS-MANVILLE SALES CORPORATION,
and MANVILLE CORPORATION,Debtors and Debtors-in-Possess ion

DAVIS POLK & WARDWELL1 Chase Manhattan PlazaNew York , New York 10005Telephone: 1^22) 53077*000

LEVIN & WEINTRAUB & CRAMES
225 BroadwayNew York, New York lOOQ^
Telephone: ( 2 12 ) 962-3300

TO: United States Trustee, Securitiesand Exchange Commission, allcommittees appointed underS 1 102 of the Bankruptcy Code andtheir respective counsel, allpersons having filed notices ofappearance pursuant to S 1109 ofthe Bankruptcy Code or having,in writ ing, requested notice inaccordance with Bankruptcy Rule2 0 0 2 ( e ) and all parties to theConsent Order.
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UNITED STATES BANKRUPTCY COURT
SOUTHERN DISTRICT OF NEW YORK

In re
JOHNS-MANVILLE CORPORATION, et al. ,

Debtors .

In re
JOHNS-MANVILLE SALES
CORPORATION,

Debtor.

In re
MANVILLE CORPORATION,

Debtor.

In Proceedings for aReorganization UnderChapter 11
Case Nos. 82 B 11656 (BRL)
Through 82 B 1 1676 (BRL)Inclusive

ORDER AUTHORIZING THE ENTRY
BY JOHNS-MANVILLE SALES
CORPORATION INTO A CONSENT
ORDER WITH THE UNITED
ENVIRONMENTAL PROTECTION AGENCY
Case No. 82 B 11666 (BRL)

Case No. 82 B 1 1657 (BRL)

Upon the annexed affidavit of K.R. Nerheim and the
application of Johns-Manville Corporation, Johns-Manville
Sales Corporation, and Manville Corporation (collectively,
"Manville") and no adverse interest being represented and
sufficient cause appearing therefor,
it is

NOW, on motion of DAVIS POLK & WARDWELL and LEVIN
& WEINTRAUB & CRAMES, co-counsel to the debtors and debtors-
in-possess ion,



ORDERED, ADJUDGED AND DECREED THAT:
1. Manville is hereby authorized to execute,

deliver and perform the Consent Order in substantially the
form annexed to the Application;

2. Manville is hereby authorized and empowered
to execute such other documents and do such other things as
may be necessary or desirable to implement and effectuate
the Consent Order and the transactions contemplated thereby;
and

3. Notwithstanding anything hereinabove provided
to the contrary, (a) Manville shall seek this Court ' s
approval for any expenditures which cause Manville' s
aggregate out-of-pocket expenditures pursuant to the Consent
Order to exceed $ 3 1 5 , 0 0 0 ; and (b) Manville shall seek this
Court 's approval of the final form of any Recommended
Remedial Action Alternative which may be agreed upon by
Manville and the USEPA, as referred to in Section
I V ( A ) ( 3 ) ( f ) of the Consent Order.

Dated: New York, New York
July , 1984

Burton R. Lifland
UNITED STATES BANKRUPTCY JUDGE
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UNITED STATES BANKRUPTCY COURT
SOUTHERN DISTRICT OF NEW YORK

In re
JOHNS-MANVILLE CORPORATION, et ILL. ,

Debtors.

In re
JOHNS-MANVILLE SALES
CORPORATION,

Debtor.

In re
MANVILLE CORPORATION,

Debtor.

In Proceedings for aReorganization UnderChapter 11
Case Nos. 82 B 1 1656 (BRL)Through 82 B 1 1676 (BRL)Inclusive

Case No. 82 B 1 1666 (BRL)

APPLICATION

Case No. 82 B 1 1657 (BRL)

TO THE HONORABLE BURTON R. LIFLAND, UNITED STATES BANKRUPTCY
JUDGE:

The application of Johns-Manville Corporation,
Johns-Manville Sales Corporation and Manville Corporation
(collectively, "Manville"), on behalf of the above captioned
debtors and debtors-in-possession, respectfully represents:

1. On August 26, 1982 (the "Filing Date " ) ,
Manville and affi l iated companies (collectively, the "Debt-
ors" ) filed petit ions for reorganization under Chapter 11,
S 301 of the Bankruptcy Code (the "Code") . The Debtors have



been continued in the management and operation of their
businesses and properties as debtors-in-possession pursuant
to SS 1107 and 1108 of the Code. The within Chapter 11
cases have been consolidated for procedural purposes only
and are being jointly administered pursuant to order of this
Court. No trustee or examiner has been appointed.

2. Manville Corporation, one of the debtors and
debtors-in-possession herein, is a holding company, the
principal assets of which consist of all of the outstanding
capital stock of its various subsidiaries, including Man-
ville. Collectively, the Manville "group" represents a
diversified manufacturing, mining and forest products con-
glomerate conducting business throughout the world.

3. Manville owns and operates a building
materials producing facility in Waukegan, Illinois (the
"Waukegan facility"). Waste which the United States
Environmental Protection Agency ( "USEPA") claims includes
"hazardous substances" as defined by the Comprehensive
Environmental Response, Compensation and Liability Act
("CERCLA") was and is generated at the Waukegan facility.
Much of such waste has been disposed of in the Waukegan
facil ity's 120 acre on-site disposal area (the "Disposal
Area") . The Disposal Area was included, over the objections
of Manville, in the National Prior i t ies List promulgated by
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USEPA on September 8, 1983 as part of the National Oil and
Hazardous Substances Contingency Plan (the "NCP" ) , and is a
candidate for response action by USEPA under CERCLA. Nego-
tiations between USEPA and Manville with respect to the
performance of Remedial Investigations and Feasibil ity
Studies pursuant to CERCLA have resulted in an Administra-
tive Order by Consent dated June 14, 1984 (the "Consent
Order" ) which is annexed as Exhibit "A" to this Application.
In the absence of the Consent Order, Manville anticipates
that USEPA would itself conduct the investigations and
studies referred to therein and attempt to hold Manville
responsible under CERCLA for the costs associated therewith.

4. USEPA has determined that full performance of
the commitments made by Manville in the Consent Order con-
stitutes full satisfaction of any and all civil claims which
USEPA may have against Manville with respect to the perfor-
mance of Remedial Investigations and Feasibility Studies
pursuant to CERCLA concerning the possible contamination at
and from the Waukegan facility. USEPA covenants in the
Consent Order not to sue, execute judgment, or take any
civil, judicial, or administrative action, under common law
(federal or state), federal, state or local law, or any
statutes administered or enforced by USEPA against Manville,
its subsidiaries, divisions, parents, affi l iates, or their
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respective directors, off icers , employees, agents, succes-
sors and assigns aris ing out of or related to the matters
covered in the Consent Order ("Covered Matters" ) . The
Consent Order does not release Manville from any respon-
sibility or liability it may have for response actions other
than Covered Matters at the Disposal Area.

5. The Consent Order provides that Manville will
perform the following work concerning the Disposal Area: (a)
Manville will install warning signs along the perimeter of
the Disposal Area, where not already in place; (b) Manville
will submit to USEPA a final report concerning a previous
study of the water used in Manville 1s operation of the
Waukegan facility; (c) Manville will conduct a Remedial
Investigation and Feasibil ity Study which shall include (i)
an air monitoring study to determine the extent to which
airborne asbestos concentrations are elevated at the Dis-
posal Area compared to background levels, and the exposure
potential of residents of surrounding areas; and ( i i ) soil
and groundwater studies as described in Manville's
Specifications for Geotechnical and Hydrological Inves-
tigation previously submitted to the USEPA; (d) upon com-
pletion of the work described in ( c ) ( i ) and ( i i ) above,
Manville will prepare a Remedial Investigation report to be
submitted to USEPA for approval; (e) upon approval of the
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Remedial Investigation report, Manville will undertake an
"Alternative Remedial Actions Evaluation," the methods,
results and conclusions of which will be described in a
Feasibility Study report; and (f) Manville and USEPA will
negotiate in good faith towards reaching agreement on a
Recommended Remedial Action Alternative for the Disposal
Area. Any such agreement reached by USEPA and Manville will
be embodied in an administrative order by consent subject to
appropriate opportunity for public comment and approval.
All such work is subject to USEPA review and approval, and
Manville must report its progress in these matters to USEPA
on a monthly basis. Any disagreements which may arise
between Manville and USEPA as to the manner in which the
work is performed or appropriate corrective measures there-
for are to be resolved through a specified procedure for
dispute resolution set forth in the Consent Order.

6. The Consent Order provides that if Manville
fails to submit in a timely fashion any of the water quality
study referred to in Paragraph 5 ( b ) above, the Remedial
Investigation report referred to in Paragraph 5(d ) above,
the Feasibility Study report referred to in Paragraph 5 ( e )
above, or the written progress reports referred to in the
second full sentence of Paragraph 5 above (collectively, the
"Selected Reports") , Manville must pay into the Hazardous
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Substances Response Trust Fund a stipulated penalty of
$ 1 , 0 0 0 for the first week and $ 2 , 0 0 0 for each week there-
after until submission of the relevant Selected Report.
These stipulated penalties will accumulate for a period of
one month per Selected Report, unless USEPA has provided
Manville with written notice of a failure to make such
submissions, in which case they will continue to accumulate
without limit. These stipulated penalties will not accrue
for any Manville failure which results from circumstances
beyond its control, and are the exclusive remedy of USEPA
for failure to submit any Selected Report unless Manville so
fails repeatedly or in bad faith. Such stipulated penalties
do not preclude USEPA from electing to pursue any other
remedies or sanctions, including a suit for statutory penal-
ties up to the amount authorized by law, which may be
available to USEPA by reason of Manville's failure to comply
with any other requirements of the Consent Order .

7. The Consent Order provides for Manville's
payment within 30 days of the effect ive date of the Consent
Order of $43 ,735 as reimbursement of response costs incurred
by USEPA from August 26, 1982 through March 1, 1984. The
Consent Order also provides that Manville will reimburse
USEPA annually for all future costs associated with USEPA's
activities in connection with the Consent Order that are not
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inconsistent with the NCP. USEPA reserves its right to
petition this Court for payment of the response costs
incurred by USEPA prior to August 26, 1982 (approximately
$ 4 , 0 0 0 ) . USEPA response costs incurred through March 1,
1984 derived primarily from preliminary investigations and
analyses of the Waukegan facility performed by consultants
hired by USEPA. Under the Consent Order detailed investiga-

•tive and analytical work will be done by Manville or its
consultants, subject to USEPA review and approval. It is
therefore anticipated that USEPA response costs after March
1, 1984 will be significantly less than the amount of such
costs prior to March 1, 1984.

8. Section 3 of USEPA's Remedial Action Master
Plan prepared concerning the Waukegan facility, set forth as
Exhibit "B" to this Application, estimates the costs that
would be incurred by USEPA or its consultants in doing
substantially the same remedial investigations and
feasibility studies now covered by the Consent Order at a
minimum of $ 3 4 9 , 9 0 0 and a maximum of $ 5 0 7 , 0 0 0 . Manville
estimates that by using its own personnel or contractors it
can perform such work at a total out-of-pocket cost of no
more than $ 170 ,000 .

9. The Consent Order also provides that Manville
shall indemnify and save and hold harmless USEPA from any
and all claims or causes of action aris ing from negligent
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acts or omissions or willful misconduct of Manville in
carrying out the activities pursuant to the Consent Order,
except for worker compensation claims by Federal employees.
Manville anticipates that it is unlikely to incur any sig-
nif icant expense as a result of this provision of the Con-
sent Order .

10. Manville believes it is appropriate to
allocate an amount of $ 9 5 , 0 0 0 for potential future response
costs , possible incurrence of stipulated penalties, and the
risk of indemnifying USEPA under the Consent Order.

11. On the basis of the foregoing, Manville
anticipates that its aggregate out-of-pocket expense
associated with the performance of its obligations under the
Consent Order will not exceed $ 3 1 5 , 0 0 0 .

12. For all of the foregoing reasons, Manville
respectfully submits that the Consent Order would be in the
best interest of the estates of the debtors and debtors-in-
possession herein.

WHEREFORE, Manville respectfully prays for entry
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of the annexed order and for such other and further relief
as this Court deems just and proper.

Dated: New York , New York
July 16, 1984

JOHNS-MANVILLE CORPORATION, e_t a_l. ,
JOHNS-MANVILLE SALES CORPORATION
and MANVILLE CORPORATION,Debtors and Debtors-in-Possess ion
By Their Attorneys
DAVIS POLK & WARDWELL1 Chase Manhattan PlazaNew York, New York 10005

By: r^(Me\

LEVIN & WEINTRAUB & CRAMES225 BroadwayNew York, New York 10007
Tel . : (2 12 ) 962-33pO
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UNITED STATES BANKRUPTCY COURT
SOUTHERN DISTRICT OF NEW YORK

In Re: ) In Proceedings For A
) Reorganization Under

JOHNS-MANVILLE CORPORATION, ) Chapter 11
et al. ) Case Nos. 82-B- 1 1656

Debtors. ) Through 82 -B - 1 1676 ,
) Inclusive (BRL )

———————————————————————————— —— X
)

In Re: ) Case No. 82-B - 1 1666 (BRL )
JOHNS-MANVILLE SALES CORPORATION , )

)
Debtor. )

————————————————————————————X
In Re: ) Case No. 82-B - 1 1657 (BRL )
MANVILLE CORPORATION, )

)
Debtor. )

—————————————————————————————— X
AFFIDAVIT

STATE OF COLORADO )
)

COUNTY OF JEFFERSON )

K. R. NERHEIM, being first duly sworn, on oath, deposes
and states:

1. I am a Manager in the Corporate Engineering Department
of Manville Service Corporation. I am responsible for the
coordination and supervision of matters of an environmental
nature relating to the investigation, study, and handling of
asbestos-containing waste materials and disposal areas involv-
ing and affecting Johns-Manville Corporat ion, Johns-Manville
Sales Corporation, and Manville Corporation (collectively
"Manv i l l e " ) . I am familiar with the operations and business of
the Waukegan, Illinois industrial facility (the "Waukegan
faci l ity"), and, in particular, with tne Waukegan faci l ity's
on-site disposal area (the "Disposal A r e a " ) . I am also familiar
with the facts and circumstances of the Admin i s trat ive Order by



Consent dated June 14, 1984 (the "Consent Order") entered into
by Manville and the United States Environmental Protection
Agency ( " USEPA " ) .

2. Manville owns and operates a building materials pro-
ducing facility in Waukegan, Illinois (the "Waukegan facili-
ty") . Waste which the USEPA claims includes "hazardous
substances" as defined by the Comprehensive Environmental
Response, Compensation and Liability Act ( "CERCLA" ) was and is
generated at the Waukegan facility. Much of such waste has been
disposed of in the Waukegan facility's 120 acre on-site
disposal area (the "Disposal Area" ) . The Disposal Area was
included, over the objections of Manville, in the National
Priorities List promulgated by USEPA on September 8, 1983 as
part of the National Oil and Hazardous Substances Contingency
Plan (the " NCR " ) , and is a candidate for response action by
USEPA under CERCLA. Negotiations between USEPA and Manville
with respect to the performance of Remedial Investigations and
Feasibility Studies pursuant to CERCLA have resulted in the
Consent Order. In the absence of the Consent Order, Manville

,**. anticipates that USEPA would itself conduct the investigations
*~s and studies referred to therein and attempt to hold Manville

responsible under CERCLA for the costs associated therewith.

3. USEPA has determined that full performance of the
commitments made by Manville in the Consent Order constitutes
full satisfaction of any and all civil claims which USEPA may
have against Manville with respect to the performance of
Remedial Investigations and Feasibil ity Studies pursuant to
CERCLA concerning the possible contamination at and from the
Waukegan facility. USEPA covenants in the Consent Order not to
sue, execute judgment, or take any civil, judicial, or
administrative action, under common law (federal or s ta t e ) ,
federal , state or local law, or any statutes administered or
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enforced by USEPA against Manville, its subsidiaries, divi-
sions, parents, affiliates, or their respective directors,
officers, employees, agents, successors and assigns arising out
of or related to the matters covered in the Consent Order
("Covered Matter s " ) . The Consent Order does not release Man-
ville from any responsibility or liability it may have for
response actions other than Covered Matters at the Disposal
Area.

4. The Consent Order provides that Manville will perform
the following work concerning the Disposal Area: (a) Manville
will install warning signs along the perimeter of the Disposal
Area, where not already in place; (b) Manville will submit to
USEPA a final report concerning a previous study of the water
used in Manvilie's operation of the Waukegan facility; (c)
Manville will conduct a Remedial Investigation and Feasibility
Study which shall include (i) an air monitoring study to
determine the extent to which airborne asbestos concentrations
are elevated at the Disposal Area compared to background
levels, and the exposure potential of residents of surrounding
areas; and ( i i) soil and groundwater studies as described in
Manville's Specifications for Geotechnical and Hydrological
Investigation previously submitted to the USEPA; (d) upon
completion of the work described in ( c ) ( i ) and (ii) above,
Manville will prepare a Remedial Investigation report to be
submitted to USEPA for approval; (e) upon approval of the
Remedial Investigation Report, Manville will undertake an
"Alternative Remedial Actions Evaluation," the methods, results
and conclusions of which will be described in a Feasibility
Study report; and (f) Manville and USEPA will negotiate in good
faith towards reaching agreement on a Recommended Remedial
Action Alternative for the Disposal Area. Any such agreement
reached by USEPA and Manville will be embodied in an
administrative order by consent subject to appropriate opportu-
nity for public comment and approval. All such work is subject
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to USEPA review and approval, and Manville must report its
progress in these matters to USEPA on a monthly basis. Any
disagreements which may arise between Manville and USEPA as to
the manner in which the work is performed or appropriate
corrective measures therefor are to be resolved through a
specified procedure for dispute resolution set forth in the
Consent Order .

5. The Consent Order provides that if Manville fails to
submit in a timely fashion any of the water quality study
referred to in Paragraph 4 ( b ) above, the Remedial Investigation
report referred to in Paragraph 4 ( d ) above, the Feasibility
Study report referred to in Paragraph 4 ( e ) above, or the
written progress reports referred to in the second full
sentence of Paragraph 4. above (collectively, the "Selected
Reports") , Manville must pay into the Hazardous Substances
Response Trust Fund a stipulated penalty of $ 1 , 0 0 0 for the
first week and $2 ,000 for each week thereafter until submission
of the relevant Selected Report. These stipulated penalties
will accumulate for a period of one month per Selected Report,
unless USEPA has provided Manville with written notice of a
failure to make such submissions, in which case they will
continue to accumulate without limit. These stipulated penal-
ties will not accrue for any Manville failure which results
from circumstances beyond its control, and are the exclusive
remedy of USEPA for failure to submit any Selected Report
unless Manville so fails repeatedly or in bad faith. Such
stipulated penalties do not preclude USEPA from electing to
pursue any other remedies or sanctions, including a suit for
statutory penalties up to the amount authorized by law, which
may be available to USEPA by reason of Manvil le 's failure to
comply with any other requirements of the Consent Order.



6. The Consent Order provides for Manvil ie 's payment
within 30 days of the effective date of the Consent Order of
$ 4 3 , 7 3 5 as reimbursement of response costs incurred by USEPA
from August 26, 1982 through March 1, 1984 . The Consent Order
also provides that Manville will reimburse USEPA annually for
all future costs associated with USEPA' s activities in
connection with the Consent Order that are not inconsistent
with the NCP. USEPA reserves its right to petition this Court
for payment of the response costs incurred by USEPA prior to
August 26, 1982 (approximately $ 4 , 0 0 0 ) . USEPA response costs
incurred through March 1, 1984- derived primarily from pre-
liminary investigations and analyses of the Waukegan facility
performed by consultants hired by USEPA. Under the Consent
Order detailed investigative and analytical work will be done
by Manville or its consultants, subject to USEPA review and
approval. It is therefore anticipated that USEPA response costs
after March 1, 1984 will be significantly less than the amount
of such costs prior to March 1, 1984.

7. Section 3 of USEPA' s Remedial Action Master Plan
concerning the Waukegan facility estimates the costs that would
be incurred by USEPA or its consultants in doing substantially
the same remedial investigations and feasibility studies now
covered by the Consent Order at a minimum of $ 3 4 9 , 9 0 0 and a
maximum of $507 ,000 . Manville estimates that by using its own
personnel or contractors it can perform such work at a total
out-of-pocket cost of no more than $ 170 ,000 .

8. The Consent Order also provides that Manville shall
indemnify and save and hold harmless USEPA from any and all
claims or causes of action arising from negligent acts or
omissions or willful misconduct of Manville in carrying out the
activities pursuant to the Consent Order , except for worker
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compensation claims by Federal employees. Manville anticipates
that it is unlikely to incur any significant expense as a
result of this provision of the Consent Order.

9. Manville believes it is appropriate to allocate an
amount of $ 9 5 , 0 0 0 for potential future response costs, possible
incurrence of stipulated penalties, and the risk of indemnify-
ing USEPA under the Consent Order.

10. On the basis of the foregoing, Manville anticipates
that its aggregate out-of-pocket expense associated with the
performance of its obligations under the Consent Order will not
exceed $ 3 1 5 , 0 0 0 .

11. For all of the foregoing reasons, Manville believes
that the Consent Order would be in the best interest of the
estates of the debtors and debtors-in-possession herein.

WHEREFORE, Affiant respectfully requests the Court to
enter an order authorizing Manville to execute, deliver and
perform the Consent Order described above and granting such
other authorizations and other and further relief as the Court
deems just and proper.

Further, Affiant sayeth not.

ff. &JLLK. R. Nerheim

The foregoing was subscribed and sworn to before me this
/-^______ day of j.c(_t . , 19_;V

\_
NOTARY PUBLIC MM^Or. EXmES JUNE ,1 1988"•'"i BE!-" r: :EEK CANYON no.

!nf !/My commission expires:!nf!/J7'JN. CO C0 5
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

IN THE MATTER OP: )
)

JOHNS-MANVILLE SALES )
CORPORATION, WAUKEGAN, )
ILLINOIS )

)Proceeding Under Section )106 (a) of the Comprehensive )Environmental Response, )Compensation and Liability )
Act, 42 U.S .C . S9606( a ) )
( 1980) )

U.S .E .P .A . Docket No.

ADMINISTRATIVE ORDER
BY CONSENT

The signatories to this Administrative Order By Consent
("Consent Order " ) , by their respective attorneys, having
agreed to the entry of this Consent Order,

THEREFORE, It is Ordered, Adjudged, and Decreed that:

I. JURISDICTION

This Consent Order is issued pursuant to the authority
vested in"'the President of the United States by Section 106 (a)
of the Comprehensive Environmental Response, Compensation
and Liability Act ("CERCLA"), 42 U .S .C . S 9 6 0 6 ( a ) , and dele-
gated to the Administrator of the United States Environmental
Protection Agency ("USEPA") on August 14, 1981 by Executive
Order 123 16 , 46 Fed. Reg. 42237 (Aug. 20, 198 1 ) , who duly



redelegated the authority to the Regional Administrator of
Region V, DSEPA on April 1, 1983.

II. DESCRIPTION OF SITE

Johns-Manvilie Sales Corporation ("Johns-Manville")
owns and operates a facility on Greenwood Avenue in Waukegan,
Illinois ("Waukegan facility"). The Waukegan facility was
constructed beginning in 1919 and ending in 1923. Since it
began operations, the Waukegan facility has produced a variety
of building materials comprised of a variety of substances.
In operating, waste was and is generated, consisting of such
things as trim and rejects from the finished products and of
materials unused in the manufacturing process. Included
among the waste generated at the Waukegan facility over the
years are hazardous substances as defined by Section 10 1 ( 14 )
of CERCLA, 42 O.S .C . $9601 ( 14 ) , and other wastes, including
asbestos, chromium, lead, xylene and thi ran.

Much of the waste has been disposed of in the Waukegan
facility's onsite disposal area ("Disposal Area") . The Dis-
posal Area covers approximately 120 acres of land that was
formerly marsh land. The Disposal Area presently consists
of four general waste disposal areas - the friable asbestos
disposal pit, the scrap disposal area, the wet waste basin
system composed of a series of settling basins, and the sludge
disposal area.
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While a precise volume of waste disposed at the Disposal
Area cannot be ascertained due to the long history of opera-
tions and lack of records for the earlier years, it is estimated
that nearly 600 ,000 tons of asbestos-containing waste and

\

raw asbestos waste have been disposed of at the Disposal
Area.

The Disposal Area is bordered on the west by the buildings
erected at the Waukegan facility, on the south by Commonwealth
Edison Company's Waukegan Station, on the east by Lake Michigan
and on the north by the Illinois Beach State Park.

In December, 1973 and April, 1982, contractors for USEPA
collected air monitoring data to determine the impact of
asbestos disposal practices at the Waukegan facility on the
ambient air. Based on the results of the air monitoring
studies and the potential for surface and ground water con-
tamination, the Disposal Area was included, over the objections
of Johns-Manville, in the National Priorit ies List promul-
gated by USEPA on September 8, 1983 as Appendix B to the
National Oil and Hazardous Substances Contingency Plan, 48
Fed. Reg. 40658 (Sept. 8, 1983 ) , and is a candidate for re-
sponse action by USEPA under CERCLA.

The Regional Administrator, USEPA, has determined but
Johns-Manville does not acknowledge that: (1) the Waukegan
facility is a "facility" as defined in Section 10 1 (9 ) of
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CERCLA; (2) Johns-Manville is a "person" as that term is
defined in Section 101(21) of CERCLA; (3) "hazardous sub-
stances" as defined by Section 101 ( 14) of CERCLA have been
disposed at the Waukegan facility; (4) the release and
threatened release of hazardous substances into the air,
groundwater and surface water adjacent to the Waukegan
facility constitutes a "release or threat of release" as
that term is defined in Section 101 (22) of CERCLA, which may
present an imminent and substantial endangerment to public
health or welfare or the environment; (5) Johns-Manville is
a "responsible person" within the meaning of Section 107 of
CERCLA; and (6) the actions to be taken pursuant to this
Consent Order are reasonable and necessary to protect the
public health or welfare and the environment.

A reasonable time period for beginning and completing
the actions required by this Consent Order has been provided
for, and Johns-Manville has agreed to undertake the actions
requested by the USEPA in this Consent Order. The Signa-
tories agree that the Work to be undertaken pursuant to this
Consent Order is appropriate for determining the appropriate
extent of response authorized by CERCLA and is not inconsistent
with the National Oil and Hazardous Substances Contingency
Plan, 40 C.F .R . Part 300 ( 1983 ) .

-4-



III. Signatories

This Consent Order shall apply to and be binding upon
the Signatories Johns-Manville and USEPA, their officials,
officers, directors, agents, principals, servants, employees,
successors, and assigns, and upon all persons, firms, and
corporations acting under or for the parties, including
subsidiaries and divisions of Johns-Manville. Each under-
signed representative of a Signatory to this Consent Order
certifies that he or she is fully authorized to enter into
the terms and conditions of this Consent Order and to legally
bind such Signatory to this document.

IV. WORK TO BE PERFORMED

A. The following Work shall be performed by Johns-
Manville at the Disposal Area:

1. Initial Remedial Measures; Within 45 days of the
effective date of this Consent Order, Johns-Manville shall
install along the perimeter of the Disposal Area, if they
are not already in place, warning signs which satisfy the
requirements of 40 C.F.R. $61 .25 ( 1983 ) . These warning signs
will be displayed at the locations identified in Exhibit 2C.

2. Water Balance Study; Johns-Manville has undertaken
a study of the water used in its operation of the Waukegan
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facility in an effort to determine whether, and if so where,
there is any loss of process waste water to the environment
("Water Balance Study*) . The Water Balance Study will be
considered, along with the Remedial Investigation/Feasibility
Study which is to be performed, in developing, screening,
and selecting pursuant to the applicable provisions of 40
C.F.R. $300 .68 (1983) the Remedial Action Alternative for
the Disposal Area. Johns-Manville shall complete the Water
Balance Study by April 17, 1984 and shall submit to USEPA a
final report concerning the means by which the Water Balance
Study was undertaken and the conclusions drawn from it.

3. Remedial Investigation/Feasibility Study; Johns-
Manville shall conduct a Remedial Investigation ("RI") and
Feasibility Study ("FS") at the Disposal Area which will
implement the following tasks:

(a) An air monitoring study to determine
the extent to which airborne asbestos concen-
trations are elevated at the Disposal Area
compared to background levels and the exposure
potential for residents of surrounding areas
as described in Exhibit 1 attached hereto.

(b) Johns-Manville has prepared the
Specifications for Geotechnical and Hydro-
logical Investigation attached hereto as Ex-
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hibit 2, and the drawings described in para-
graph 1.1 of Exhibit 2 and attached hereto as
Exhibits 2A through 2C. These documents were
submitted to DSEPA for approval on or about
February 20, 1984. Once the documents are
approved by USEPA, the work described therein
will commence.

(c) Upon completion of the work described
in paragraphs (a) and (b) above, Johns-Manville
shall prepare a RI report, as described gener-
ally in paragraph A of Exhibit 3 attached
hereto. The RI report shall be submitted to
USEPA for approval within 180 days of the
effective date of this Consent Order.

(d) Upon approval of the RI report,
Johns-Manville will undertake an "Alternative
Remedial Actions Evaluation," as described
generally in paragraph B of Exhibit 3 at-
tached hereto.

(e) Johns-Manville will compile and
describe in a FS report the methods, results,
and conclusions of the Alternative Remedial
Actions Evaluation undertaken. The FS report
shall include generally the items described
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in paragraph C of Exhibit 3 attached hereto
and shall recommend a selected remedial
alternative ("Recommended Remedial Action
Alternative"), as described by 40 C .F .R .
S 3 0 0 . 6 8 ( j ) ( 1983 ) . This recommendation shall
include appropriate provisions for deed notice
and future maintenance of the property. The
FS report shall be submitted to USEPA for
approval within 90 days of approval by USEPA
of the RI report. Approval of the RI or FS
reports may depend upon the gathering of addi-
tional data or further engineering evaluations.
Where additional data or evaluations are
requested, USEPA shall so notify Johns-Manville
and provide Johns-Manville with a time schedule
for submission of such data. Johns-Manville
shall thereafter gather the data or proceed
in accordance with the dispute resolution
provisions of paragraph V of this Consent
Order.

(f) USEPA and Johns-Manville agree to
promptly and in good faith enter into negotia-
tions for the purpose of reaching agreement
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on the Recommended Remedial Action Alternative
as described by 40 C.F .R . $ 3 0 0 . 6 8 ( j ) ( 1 9 8 3 ) to
be proposed to be undertaken by Johns-Manville
at the Disposal Area. Any agreement reached
by USEPA and Johns-Manville will be embodied
in an administrative order by consent subject
to appropriate opportunity for public comment
and approval.

B. Exhibits 1, 2, 2A through 2C, and 3 attached hereto
and documents, reports, and schedules developed pursuant to
this Consent Order are integral parts of this Consent Order
and are hereby incorporated by reference as though set forth
verbatim.

C. The RI/FS shall be conducted in conformance with
and shall be evaluated by USEPA for approval in accordance
with the applicable provisions of 40 C.F .R. 5 3 0 0 . 6 8 ( 1 983 ) .

D. USEPA certifies that the Work approved by USEPA is
consistent with the National Oil and Hazardous Substances
Contingency Plan, 40 C.F.R. Part 300 ( 1983 ) .

V. COMMENCEMENT AND COMPLETION
OF WORK AND PROGRESS REPORTS

A. Subject to obtaining any necessary permits, Johns-
Manville shall commence the Work as provided in paragraph IV
of this Consent Order . The Work shall be completed in accord-
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ance with the standards, specifications, and the schedule of
completion contained in paragraph IV of this Consent Order .
Johns-Manville shall obtain all necessary permits as expedi-
tiously as possible.

B. Johns-Manville shall provide to USEPA written pro-
gress reports which describe the actions which have been
taken toward achieving compliance with this Consent Order
during the previous month as well as actions which are sched-
uled for the next month. These progress reports are to be
submitted to USEPA by the tenth day of every month following
the effective date of this Consent Order , unless otherwise
agreed to by the Signatories.

C. 1. Johns-Manville shall submit to USEPA for approval
the Work upon its completion according to the schedule con-
tained in paragraph IV of this Consent Order. USEPA shall
review the Work and indicate its approval or disapproval of
the Work within thirty days of receipt of the Work submitted.

2. In the event the Work is disapproved in whole or in
part, USEPA shall timely notify Johns-Manville in writ ing as
to what it believes should be done to complete the Work , a
statement of why such is needed to complete the Work, and a
proposed schedule therefor.

3. A decision to approve the Work shall be based upon
whether the Work has been completed in accordance with the
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standards and specifications described in paragraph IV of
this Consent Order and whether the Work is consistent with
the National Oil and Hazardous Substances Contingency Plan,
40 C .F .R . Part 300 ( 1 9 8 3 ) .

4. If Johns-Manvilie does not object to the correct ive
measures, if any, proposed by USEPA within thirty days after
receiving written notice, Johns-Manvilie shall expeditiously
undertake and complete such measures in accordance with the
proposed schedule of completion.

5. If Johns-Manville objects to any proposed correc-
tive measures, Johns-Manville shall, within thirty days after
receiving written notice, notify DSEPA of its objections and
the reasons therefor.

6. Any issue not reconciled by agreement of the Signa-
tories to this Consent Order within thirty days from the
date upon which Johns-Manville notifies USEPA of any such
objections, shall be deemed resolved in favor of USEPA and
the changes made by USEPA shall become part of the Consent
Order as specified in paragraph 1 above. USEPA agrees to
attempt to reconcile any disagreements with Johns-Manville
and to negotiate such attempts in good faith.

7. Johns-Manville waives any right it may have to con-
test or adjudicate the validity of any term in this Consent
Orde r , except any terms adopted pursuant to paragraph 6 above
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or otherwise expressly reserved here in . Johns-Manvil le may
challenge any term adopted pursuant to paragraph 6 above in
any action brought by USEPA to enforce the term or in any
action brought by Johns-Manville to contest the term.

D. Documents, including progress reports and approvals,
to be submitted to the Signatories shall be sent by certi-
fied mail return receipt requested, to the following addresses
or to such other address as the Signator ies hereafter may
designate in writing:

1. Those documents to be submitted to USEPA should be
sent in duplicate to:

Director , Waste Management Divis ionUSEPA, Region V230 South Dearborn Street
Chicago, Illinois 6 0 6 0 4
2. Those documents to be sent to Johns-Manville should

be sent to:
Stephen V. Moser, Esq.Manville Service Corporation
Ken-Caryl Ranch
P .O . Box 5723Denver, Colorado 80217
K. NerheimManville Service CorporationKen-Caryl Ranch
P .O . Box 5 108Denver, Colorado 80217
E. If the date for submission of any item or notifica-

tion required by this Consent Order falls upon a weekend or
state or federal holiday, the time period for submiss ion of
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that item or notification is extended to the next working
day following the weekend or holiday.

VI. DELAY IN PERFORMANCE;
STIPULATED PENALTIES

A. Johns-Manville shall pay into the Hazardous Sub-
stances Response Trust Fund administered by USEPA the sums
set forth below as stipulated penalties for each week that
Johns-Manville fails to submit a report or document in
accordance with the requirements contained in this Consent
Order.

The provisions that are subject to stipulated penalties
are as follows:

1. Paragraph IV(A) ( 2 ) , submission of Water Balance
Study Report;

2. Paragraph IV (A ) (3 ) ( c ) , submission of Remedial
Investigation Report;

3. Paragraph IV(A) (3) ( e ) , submission of FeasibilityStudy Report;
4. Paragraph V (B ) , submission of Written ProgressReports.

These stipulated penalties shall accrue in the amount of
$ 1 , 0 0 0 . 0 0 for the first week and $ 2 , 0 0 0 . 0 0 for each week
thereafter only for a period of one month unless USEPA has
provided Johns-Manville with written notice of a fai lure to
make such submissions.
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B. Johns-Manville shall notify DSEPA within twenty
days of any delay caused by circumstances beyond the control
of Johns-Manville which occurs in the performance of the
Work or the submission of reports required under this Consent
Order . Such notification shall be in writing and shall des-
cribe fully the nature of the delay, the reasons therefor,
the expected duration of the delay, the actions which will
be taken to mitigate further delay, and the timetable by
which the actions in mitigation of the delay will be taken.
Johns-Manville will adopt all reasonable measures to avoid
or minimize any such delay.

C. Any failure by Johns-Manville to complete properly
the Work or submit reports which result from circumstances
beyond the control of Johns-Manville shall not be deemed to
be a violation of its obligations under this Consent Order
nor shall it make Johns-Manville liable for the stipulated
penalties contained in paragraph VI (A) of this Consent Ord e r .
To the extent delay is caused by such circumstances beyond
the control of Johns-Manville, the time for performance here-
under shall be extended.

D. In the event Johns-Manville and USEPA cannot agree
that the time for performance shall be extended, the dispute
shall be resolved in accordance with the provisions of para-
graph V of this Consent Order except that Johns-Manvil le
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shall have the burden of proving that the delay was caused
by circumstances beyond the control of Johns-Manville.

E. The stipulated penalties set forth in subpara-
graph VI (A) above shall not preclude USEPA from electing to
pursue any other remedies or sanctions, including a suit for
statutory penalties up to the amount authorized by law,
which may be available to DSEPA by reason of Johns-Manville 1s
failure to comply with any requirements of this Consent Orde r .
However, in the event that Johns-Manville fails to submit
the reports described in subparagraph VI (A) above, USEPA
shall only be able to seek the stipulated penalties set forth
in that subparagraph for those violations unless Johns-Manville
repeatedly or in bad faith fails to submit the reports des-
cribed in subparagraph VI(A) above. In that event, USEPA may
seek other remedies or sanctions, including statutory penalties
up to the amount authorized by law, for those violations.

VII. ACCESS TO THE DISPOSAL AREA

USEPA and its authorized representatives shall
have access to the Disposal Area at all reasonable times in
order to observe and monitor the progress of the Work, to
take samples from and to inspect the Disposal Area, and to
inspect records relating to the performance of the Consent
Order as provided in Section 1 0 4 ( e ) ( l ) of CERCLA.
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VIII. PROJECT COORDINATORS

A. Johns-Manvilie and OSEPA shall each designate a
Project Coordinator for the purpose of overseeing the im-
plementation of this Consent Order. To the maximum extent
possible, except as specifically provided in this Consent
Order, communications among Johns-Manvilie and USEPA concern-
ing the terms and conditions of this Consent Order shall be
made between the Coordinators.

B. Within fifteen (15) days of entry of this Consent
Order, the Signatories shall notify each other, in writ ing,
of the name, address and telephone number of the designated
Project Coordinator and of any Alternate Project Coordinator,

C. Each Project Coordinator shall be responsible for
assuring that all communications from the other are appro-
priately disseminated and processed.

D. The Project Coordinator for USEPA ( "OSC") shall
have the authority vested in an on-scene coordinator by
40 C.F .R. Part 300 ( 1983) , including authority to require
Johns-Manvilie to cease performance of the Work or any por-
tion thereof which in the opinion of the OSC, may or does
present or contribute to an endangerment to public health,
welfare or the environment. In the event the OSC does re-
quire such cessation of the Work, the OSC then shall have
the authority to require Johns-Manville to perform the Work
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consistent with paragraph IV of this Consent Order in accord-
ance with the instructions of the OSC to avoid or mitigate
the endangerment, which he or she believes nay occur. If
Johns-Manville objects to any order requiring cessation of
the Work or to any order to perform the work in accordance
with the instructions of the OSC, Johns-Manville may petition
a court with competent jurisdiction to stay or set aside the
order of the OSC.

E. The Project Coordinator for Johns-Manville or any
of the Alternate Project Coordinators for Johns-Manville,
shall be on-site during all hours of work and shall be on
call for the pendency of this Consent Order.

F. The Regional Administrator of Region V, OSEPA or
his designee shall have the authority to extend the time
period for implementation or completion of an item of Work
described in paragraph IV of this Consent Order for a period
not to exceed fifteen additional working days without need
for modification of this Consent Order for each event or
occurrence for which Johns-Manville demonstrates that such
extension is necessary. Extensions of time shall be docu-
mented in writing.
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IX. SAMPLING AND ANALYSIS

USEPA and Johns-Manville shall make available to each
other and to IEPA the results of sampling, tests, or other
data generated by them, or on their behalf with respect to
implementation of this Consent Order . At the request of
either USEPA or Johns-Manville, the one shall provide the
other with split or duplicate samples of any samples taken
during the implementation of this Consent Order . If the OSC
has notified Johns-Manville in writing that USEPA wishes to
obtain split or duplicate samples or otherwise to observe
and comment on any Work to be performed at the Disposal Area ,
Johns-Manville shall notify the OSC at least three working
days in advance of the performance of the Work about which
such notification has been received.

X. RETENTION AND AVAILABILITY
OF INFORMATION

Johns-Manville shall retain during the pendency of this
Consent Order and for a period of six years after its termi-
nation, all records and documents in its possession, custody,
or control which relate to the performance of this Consent
Order . Notwithstanding any other provisions of this Consent
Order , USEPA and Johns-Manville retain whatever rights they
may have under applicable statutes, laws, and regulations
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governing the production of records and documents; in parti-
cular, DSEPA retains the right to inspect records relating
to the performance of the Consent Order as provided in
Section 104(e ) ( l ) of CERCLA.

XI. COMPLIANCE WITH ALL LAWS

All work undertaken by Johns-Manville pursuant to this
Consent Order shall be performed in compliance with all ap-
plicable federal and state laws and regulations. Johns-
Manville shall be responsible for obtaining all federal,
state, or local permits which are necessary for the perform-
ance of the Work. DSEPA shall expedite the processing of
the permits required under its authority.

XII. PARTICIPATION IN COMMUNITY
RELATIONS ACTIVITIES

Johns-Manville shall be given notice of and provided
with the opportunity to participate in any public meetings
which may be held or sponsored by OSEPA to explain activi-
ties at or concerning the Disposal Area, including, without
l imitation, the findings of the RI/FS. To the extent practic-
able, DSEPA shall consult with Johns-Manville in setting the
dates and times of such public meetings.
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XIII. REIMBURSEMENT OF
RESPONSE COSTS

A. Within thirty days of the effective date of this
Consent Order, Johns-Manville shall pay to DSEPA the sum of
$43 ,735 .00 as reimbursement of response costs incurred by
OSEPA from August 26, 1982 through March 1, 1984. Payment
shall be made to the order of the Hazardous Substances
Response Trust Fund. Payment shall be forwarded to USEPA,
Region V, Regional Hearing Clerk, 230 South Dearborn Street ,
Chicago, Illinois 60604 . DSEPA reserves its right to petition
the United States Bankruptcy Court for payment of the response
costs incurred by OSEPA prior to August 26, 1982. Johns-
Manville agrees to reimburse USEPA for the response costs
incurred from August 26, 1982 through March 1, 1984 because
of the specific facts and circumstances which relate to this
Consent Order . Johns-Manvilie's agreement does not constitute
nor is it to be construed as precedent for any agreement to
pay response costs or for what constitutes response costs
pursuant to CERCLA at any other site or location nor as
precedent for what will constitute response costs for which
Johns-Manville is liable pursuant to paragraph XIII(B) of
this Consent Order and to Section 107(a ) of CERCLA.

B. Within thirty days of the end of each calendar year,
USEPA shall provide Johns-Manville with a full accounting
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and explanation of the response costs incurred by USEPA in
connection with the Disposal Area during the previous year.
Within thirty days of receipt of this accounting and ex-
planation, Johns-Manville will advise USEPA in writing as to
whether or not it considers these costs to be necessary and
consistent with the National Oil and Hazardous Substances
Contingency Plan, 40 C.F.R. Part 300 ( 1983 ) , and to be costs
for which Johns-Manville is liable pursuant to Section 107(a )
of CERCLA. Johns-Manville shall reimburse USEPA for all
costs associated with USEPA 1s activities in connection with
the Consent Order that are not inconsistent with the National
Oil and Hazardous Substances Contingency Plan.

XIV. COVENANT NOT TO SUE

To avoid adjudication between the Signatories hereto
and the expense that would be incurred in connection with
such adjudication, and to set to rest the differences exist-
ing among them based on information known to the parties
when settling this matter, USEPA has determined that full
performance of the commitments made in this Consent Order
constitutes full satisfaction of any and all civil claims
which USEPA may have against Johns-Manville with respect to
the performance of Remedial Investigations and Feasibility
Studies pursuant to Section 104 (a) and (b) of CERCLA and
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40 C .F .R . Part 300 , concerning the possible contamination at
and from the Waukegan facility addressed in the scope of
this Consent Order (hereinafter collectively referred to as
the "Covered Matters") and OSEPA hereby covenants not to
sue, execute judgment, or take any civil, judicial or admin-
istrative action, under common law (federal or state) , federal,
state or local law, or any statutes administered or enforced
by USEPA against Johns-Manville, its subsidiaries, divis ions,
parents, affil iates, or their respective directors, off icers ,
employees, agents, successors and assigns arising out of or
related to the Covered Matters. Except with respect to
Covered Matters, this Consent Order does not release Johns-
Manville from responsibility or liability for response actions
at the Disposal Area or any other responsibilities or
liabilities under Sections 104, 106, or 107 of CERCLA or any
other provisions of CERCLA or any other Federal or State
law; nor does this Consent Order release Manville from any
responsibility or liability it may have to maintain the
Waukegan facility in an environmentally safe manner during
the pendancy of and following the termination and satisfac-
tion of this Consent Order. USEPA is specifically without
authority to waive any natural resources claims which the
United States may have under Section 1 0 7 ( a ) ( 4 ) ( c ) and (f) of
CERCLA. It is not the purpose of this agreement nor the
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intentions of the Signatories to release any other persons
or entities not parties to this Consent Order from any claims
or liabilities which they may have.

XV. TERMINATION AND SATISFACTION
The provisions of this Consent Order shall be deemed

satisfied upon Johns-Manvilie's receipt of written notice
from USEPA that Johns-Manville has demonstrated that all of
the terms of the Consent Order have been completed. Follow-
ing completion of the whole or any subpart of the Consent
Order , Johns-Manville may request a determination by USEPA
as to whether Johns-Manville has completed the whole or any
subpart to the satisfaction of DSEPA. USEPA shall provide
Johns-Manville with such a determination within 30 days of
the request by Johns-Manville.

XVI. CREATION OF BNDANGERMENT

In the event that the Regional Administrator of Region
V, USEPA determines that activities implementing or in non-
compliance with this Consent Order or any other circumstances
or activities are creating an imminent and substantial
endangerment to the health and welfare of the people on the
Site or in the surrounding area or to the environment within
the meaning of Section 106 of CERCLA, the Regional Adminis-
trator of Region V, USEPA may order Johns-Manville to stop
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further implementation of this Consent Order for such period
of time as needed, and may order Johns-Manville to take
whatever actions are necessary to abate the endangerment or
may petition a court of competent jurisdiction for such an
order. During this time, Johns-Manville 1s obligations pur-
suant to this Consent Order shall be suspended and the time
schedule for implementation shall be extended by the time
period of the delay.

XVII. OTHER CLAIMS

Johns-Manville agrees to indemnify and save and hold
harmless DSEPA from any and all claims or causes of action
arising from negligent acts or omissions or willful mis-
conduct of Johns-Manville in carrying out the activities
pursuant to this Consent Order , except for worker compensa-
tion claims by Federal employees. USEPA shall notify Johns-
Manville of any such claims or action within twenty working
days of receipt by USEPA of such a claim or action. USEPA
agrees not to act with respect to any such claim or action
without first providing Johns-Manville an opportunity to
participate. USEPA further agrees to cooperate with Johns-
Manville in the defense of any such claim or action.

USEPA shall not be held liable under or as a party to
any contract entered into by Johns-Manville in carrying out
the activities pursuant to this Consent Order .
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XVIII. RESERVATION OF RIGHTS

A. Except as expressly provided in this Consent Orde r ,
Johns-Manville and USEPA expressly reserve all rights and
defenses that they may have, including USEPA's right to
disapprove the Work performed by Johns-Manville as provided
in this Consent Order in which event USEPA will have the
right to undertake its own remedial investigation, feasibility^
study, and remedial action and to seek reimbursement from
Johns-Manville thereafter for such costs incurred by the
Hazardous Substances Response Trust Fund.

6. Nothing herein shall be construed to release Johns-
Manville from liability, if any, that it may have with respect
to matters other than Covered Matters .

C. Johns-Manville, in entering into this Consent Order
does not admit, accept, or intend to acknowledge any liability
or fault with respect to any matter arising out of or relat-
ing to the Disposal Area or the Waukegan facility.

XIX. PUBLIC COMMENT, APPROVAL OF
THE COURT AND THE EFFECTIVE DATE

OF CONSENT ORDER

A. Within 30 days of the date of signature by Johns-
Manville and USEPA of this Consent Order, Johns-Manville
shall petition the United States Bankruptcy Court for approval
to enter into this Order .
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B. USEPA shall simultaneously announce the availability
of this Consent Order to the public for review and comment.
USEPA shall accept comments from the public for a period of
thirty days after such announcement. If sufficient interest
warrants, as determined by USEPA, a public meeting will be
held. At the end of the comment period, USEPA shall review
all such comments and shall either:

1. Determine that the Consent Order should be made
effective in its present form, in which case Johns-Manville
shall be so notified in writing; or

2. Determine that modification of the Consent Order is
necessary, in which case Johns-Manville will be informed as
to the nature of all required changes. If Johns-Manville
agrees to the modifications, the Consent Order shall be so
modified.

C. In the event that Johns-Manville is unwilling to
agree on modifications required by USEPA as a result of public
comment, this Consent Order may be withdrawn by USEPA. In
such an event, USEPA reserves all rights to take such actions
as it deems necessary, and Johns-Manville reserves all r ights
to contest such actions.

D. In the event that the Signatories agree on the final
form of this Consent Order , the Consent Order shall become
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effective upon signature of USEPA and Johns-Manvilie and
approval of the United States Bankruptcy Court .

IT IS SO AGREED:

By: ^/. IJohns-Manville Sales Corporation

IT IS SO QRDERED:

By: __ _ ___
Regional Administrator, 0n|ted States
Environmental Protections-AgencyV /^Signed: __________JM? '_______, 1984

Entry of this Order is hereby approved:

By: _________________________ Signed:United States BankruptcyCourt
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EXHIBIT 1

I. PLAN FOR ADDITIONAL MONITORING

Specifications for a new air monitoring study are
presented in this section. Included are discuss ions of air
sampling, sample analysis, quality assurance procedures , and
data interpretation.

A. Sampling Plan
The purpose of air monitoring is to estimate levels of

airborne asbestos at the Johns-Manville s ite and to compare
them with levels at sites which are not influenced oy disposal
s ite activities or other sources of asbestos . This requires
estimation of both average concentrations and the variabi l ity
of measured levels at each site. The sections which follow
describe considerations for selecting (1) the background
site, (2) the number of samples required for various levels
of precision in the measurements, (3) the location of monitors
at each site, and (4) the sampling times and volumes. The
final section describes sampling instrumentation and proceduras

1. Background Site Selection
A desirable location for a background s ite is one far

upwind from the waste disposal s i te . Given the expected
predominance of winds from the east, wes t , northeas t , and
southwest (and thus the low probabil ity of norther ly winds )



due to lake/land effects at the Johns-Manville s i te , * a loca-
tion to the south of the plant should be sought for a back-
ground site. To assure minimal influence from the waste
site, a distance of at least 5 km is recommended. The site
itself should be a relatively homogeneous area in terms of
land use, and should not be influenced by any other source
of asbestos.

Of particular importance is the location of tire stores
or automobile shops where brakes are repaired. Since asbestos
is frequently used in brake materials, brake repair operations
may be a significant source of airborne asbestos.

Sites near gravel or dirt roads should also be avoided
for two reasons. First, these sites may be very dusty and,
thus, overloading of collection filters may become a problem.
Second, some communities have used asbestos-containing crushed
stone for road paving. Traff ic on these roads may suspend
asbestos f ibers .

Any data on airborne asbestos from previous air monitoring
studies in the Waukegan area should be used in selecting a
background s i te . Low measurements near candidate sites would
confirm their suitability.

* Prevai l ing annual wind patterns at a local airport are
NE-SW. A lake-side location should accentuate this pattern
and further minimize northerly winds .
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2. Number of Samples
The number of samples needed for a des ired level of

precision in the results depends on the magnitude of the
variability associated with all phases of the sampling and
analysis process . If several air samples are taken in the
same general area but at slightly different locations ( e . g . ,
at different points within the waste disposal s ite) or at
different times at the same location, the measurements of
sampled material will differ from one another. These d i ffer-
ences constitute the sampling component of variability.
Sampling variability is due to random fluctuations in the
population being sampled, and to factors such as wind speed
and direction, atmospheric stability conditions, and the
distance from emission sources such as dumping activit ies or
roadways. These latter factors may be viewed as systematic
influences on sampling variabil ity, and potentially can be
accounted for through sample des ign.

A second type of variability is that associated with
the air sampling instrumentation and chemical analysis proce-
dures . This is called analytic variability and is especially
important for asbestos since asbestos fibers are difficult
to detect and character ize . This variabil ity can be further
subdivided into variabil ity between laboratories and var i-
ability within laboratories . Variabi l i ty between labora-
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tories is due to differences in types of equipment, inter-
pretation of procedures , and analytical practices; vari-
ability within laboratories is due to differences between
individual analysts (based on differences in experience and
training) and differences between repeated readings obtained
from the same sample by a single analyst as a result of
variability in preparing a sample and in counting f ibers .

Due to the sources of variability enumerated above, the
measured concentration of asbestos in a single air sample
collected at one location for a short period of time is un-
likely to be equal to the concentration averaged over the
ent ire site and for a longer time. The degree to which a
single estimate departs from the area-wide, long-term value
is called the estimation er ror . This error can be reduced
by forming an average of samples taken at more locations, at
more times, and by repeated measurement in the laboratory.
The magnitude of error will depend both on the number of
samples and the total sampling and analytic variability of
the measurements.

In order to calculate the number of samples required to
achieve a desired estimation error , the amount of expected
variability in the measurements must be approximated or assumed,
Some data are available from which estimates can be made of
variabi l i ty associated with the analytical method (between
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and within laborator ies) , but the spatial and temporal vari-
ability of airborne asbestos at the Johns-Manville s ite is
unknown. Therefore, required sample s izes have been cal-
culated assuming a range of possible variabil it ies, where
variability is measured relative to the expected concen-
tration using a term called the coeffic ient of variation
(standard deviation divided by the mean ) . A large coeffi-
cient of variation ( e . g . , greater than 100% ) reflects a high
level of variability.

Table 1 shows the relationship between the coeffic ient
of variation, estimation error, and the number of required
samples. * For example, if the coeffic ient of variat ion for
the measurements is 100% , then taking 19 samples will "assure"
that the estimation error is - 60% of the "true" mean."*" In
other words, the average concentration for 19 samples should
fall somewhere between 60% less than and 60% greater than
the "true" mean. Increasing the sample size to 25 reduces
the estimation error to - 50% of the true mean. Once the

* These calculations are based on several assumptions which
may hold only approximately in practice. Therefore the samples izes should be used only as a guide. See Appendix A for a
discussion of the assumptions underlying the calculations.

Although it is not possible to be absolutely sure that
the "true" mean will fall within this interval, the probabil ity
is h igh. See Appendix A and footnotes to Table 1. "True"
mean simply refers to the area-wide , long-term average .
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Table 1. The Relationship Between Sample S i z e , Coeff ic ient
of Total Var iat ion , and Est imation Zrror

Coeff ic ient of.
total variation'

Maximum acceptable
estimation error

as a percentage of
the true mean Required sample s ize

100% 25%
50%
60%
75%
80%

100%

150% 25%
50%
60%
75%
8 0 %

100%

78
25
19
14
13
10

160
48
35
25
22
16

Standard deviation divided by the mean and expressed as a
percentage .

Based on the 95% confidence interval for the true mean cal-culated from the observed data.
£ The number of samples required to ensure that the est imat ion
error is less than the specified amount in the second column,
with a probabi l ity of 9 0 % .
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samples have been collected and a sample average calculated,
this average becomes the best estimate of the true mean and
an actual estimation error is calculated from the sample
variance. (This procedure is discussed in Appendix A.)

The two coefficients of variation in Table 1 ( 100% and
150% ) have been selected based on limited data on (1) labora-
tory variability in measuring asbestos, and (2) temporal
variability in particulate matter concentrations at a few
sites. * Extrapolating from these data, the coefficient of
total variability for airborne asbestos will likely be at
least 100% and may be higher than 150%.

A minimum of 25 samples is recommended for the Johns-
Manville site. This sample size would provide an estimation
error of - 50% of the true mean if the coefficient of vari-
ation is 100%, or - 75% if the coefficient of variation is
150% .

* Very limited evidence suggests that the coefficient of
variation in asbestos measurements due to variability betweenlaboratories may be 50-90% (Steel et al. 1982 ) and within
laboratories, 30-40% (USEPA 1 9 8 3 ) . Temporal variabil ity in24-hour measurements of particulate matter at a sample ofsites in Illinois ( 1980 data) produced a coefficient ofvariation which averaged about 45% (data from USEPA 198 1 ) .
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For measurements of asbestos levels at background sites,
a larger estimation error might be tolerable. For example,
it may be sufficient to know only that the background con-
centration is less than some relatively low level, perhaps
30 ng/m^. If the actual mean is 10 ng/m , then the maximum
tolerable estimation error is +200% ^or a one~sided error of
+ 2 0 0 % ) . A sample size of 5 would be sufficient to "assure"
that the estimation error was no larger than this limit.
Five samples are thus recommended for the background site.

To illustrate how the s ize of the estimation error in-
fluences interpretation of the monitoring results, suppose
the measured mean concentration at the waste site were 200
ng/m with an estimation error of - 75% , and the mean at
this background site were 10 ng/m with an error of + 2 0 0 % .
Thus, we could say (with 95% confidence) that the waste site
concentration is between 50 and 350 ng/m and the background
concentration is between 0 and 30 ng/m . In this example,
we can be confident that the two concentrations are clearly
different . The smaller the est imation error s , the easier it
is to distinguish measured concentrations at the two s ites .

3. Monitor Location
Since the air samples collected should be represen-

tative of typical concentrations at each site, they must
capture both spatial and temporal variations in air levels.
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For the waste disposal site, five sampling locations and
five sampling times are recommended, thus making a total of
25 separate samples. The sampling locations should be ran-
domly selected within the following constraints : all locations
should be at least 30-m from the boundaries of the site (to
assure that measurements reflect on-site emis s ions ) , and the
set of five locations should be approximately symetrical so
as to capture high concentration irrespective of wind direc-
tion or distance from on-site "sources" ( e . g . , the disposal
pit, roadways, the main landfill). One way to select the
sampling locations is to construct a transparent template
with a grid superimposed on a circle with five radial sectors
( i . e . , each sector subscribes 72 ° ) . The template is made
about as large as a scale map of the waste s ite and placed
on top of the map. The grid points on the template are num-
bered and a random number table used to select one location
within each sector. Of course, if a selected location falls
on water or another physically unsuitable spot, a subst itute
must be chosen within that sector. This design is intended
to make the spatial variability in asbestos concentration
random.

For the background site, a single monitor operated for
the same five time periods is desirable. A single monitor
will suffice since temporal variabi l ity is likely to be greater
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than spatial variability there. The specific locaticn of
the monitor will be governed by the usual considerat ions of
security, access, and power availability. Locations near
sources of dust should be avoided to prevent overloading of
filters with particulate matter .

4. Sampling Times and Volumes
Based on the likelihood of day-to-day variability in

on-site activity and meteorological condit ions, sampling
should be conducted on five separate days. Sampling periods
of 12 hours for the waste site and background monitors are
suggested. The start and end hours for the 12-hour sampling
period should be timed to coincide with the start and end
hours of the day work shift at the Johns-Manville plant.
These sampling periods should smooth out hourly variabil ity
in asbestos levels. Where possible, days with different
wind speed and direction should be chosen. In all cases,
days with rain or days following precipitat ion by less than
24 hours should be avoided.

The total volume of air to be sampled is dictated by
(1) the lower detection limit of the analytical methodology,*
(2) total concentrations of particulate matter at the sites

* At least 10 asbestos f ibers should be counted dur ing EM
examinat ion (USEPA 1 9 7 8 ) .
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(and, thus, the potential for overloading fi lters), and (3)
accepted operating practices for sampler flow rates and filter
face velocities for airborne asbestos monitoring (Yamate
1 982 ) . Based on the findings of the EEI study and en other
airborne asbestos monitoring studies (USEPA 1 9 8 3 ) , a total
sample volume of 6 , 0 0 0 - 1 1 , 0 0 0 liters is recommended. A volume
of 1 0 , 8 0 0 liters would be collected if the samplers were
operated at a flow rate of 15 1pm (12 hrs . at 15 1pm).

Filter "overloading" usually refers to gross clogging
of the filter media. In the context of monitoring airborne
asbestos, however, it may refer to contamination of the filter
with substances other than asbestos f ibers . This would re-
quire that the filtered material be ashed and refi ltered
prior to examination by EM. Since ashing and refi l ter ing is
not the preferred treatment, a pretest of the sampling plan
is recommended to test for contamination.

Ashing and refiltering is also necessary if Millipore
rather than Nuclepore filters are used. Millipore fi lters
are sometimes used because they tend to retain f ibers better
during filter handling and transport. Thus, if the pretest
reveals that contamination is a problem and that filter
ashing will be necessary, the use of Millipore filters is
recommended.
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The pretest should consist of three monitors at a
single waste site location. (The location should be one
likely to produce high asbestos concentrat ions) . The three
monitors should be operated with three different flow rates :
5, 10/ 15 1pm and the sampling time should be 12 hours.
These combinations of flow rates and sampling times will
produce high enough sample volumes to assure sufficient quan-
tities of fibers for precise estimates at the highest rate
(15 1pm) and low enough filter loadings to reduce contami-
nation by nonasbestos material at the lowest (5 1pm) .

After collection, the three pretest samples should be
examined by the EM laboratory. Sample preparation should
not include ashing and refi l ter ing. If contamination by
nonasbestos materials is still substantial at the lowest
flow rate in the opinion of the electron microscopists , then
the use of Millipore fi lters and ashing/refi lter ing proce-
dures will be necessary. Otherwise , the highest of the flow
rates which still produces satisfaction fiber identification
and measurement should be selected for the monitoring study.

5. Instrumentation and Sampling Specif icat ions
The following sampling procedures are with in the

class of procedures tested and recommended by EPA (USEPA
1 9 7 8 and Yamate 1 9 8 1 ) . More specif ic informat ion on se lected
procedures can be found in Appendix 3.
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a. Sample Setup
The sampling system should consist of:

A Gelman magnetic-type open-face filter;
A critical flow orifice;
A diaphram pump with muffler;Associated plumbing and stand; and
Timer (if des ired).

The sampler setup is schematically represented as follows.

r in :er> j. — -O —— O^Orif ice Pump wi
Muffler

-r
th

I
Timer

Electrical
Power Source

b. Specifications
• Flow rate: 5, 10, and 15 1pm for the pretest ;
one of the three will be selected for thestudy;

• Filter type: For the pretest and if non-
asbestos contamination or fiber loss from the
filter is not a problem: 47 mm polycarbonate
Nuclepore with a 0.4 um pore size. At leasttwo 47 mm cellulose acetate (Millipore type
HA) filters with 5ura pore size should be usedto support the Nuclepore filter.
If contamination by nonasbestos particulatematter is a problem: 47 mm cellulose acetate(Millipore type HA) with 0 .45 u m pore s ize .

• Filter height: 1.5 m
c. Sampling Protocol

1. Clean and dry fi lter holder.
2. Place filter in holder, assur ing properposition, see filter handling sect ionbelow.

-13-



3. Mount filter holder such that filter isin a vertical posit ion (perpendicular to
ground ) .

4. Start pump and position filter on holder
before replacing holder top to preventwrinkles.

5. Check plumbing for leaks and check filter
holder to assure that it is free ofvibration.

6. Check flow with flowmeter using manual
control of pump.

7. Set automatic timer to desired on-off
time settings (if timer is to be used) .

8. Make appropriate logbook entries.
9. Conduct sampling.

10. After sampling period, check flow.
11. Rotate filter to a horizontal positionand remove. Secure Nuclepore or Mill iporefilter in a petri dish with tape for

proper handling and transport.
d. Filter Handling

During loading and unloading of the filter holder, the
filters should be handled by forceps (not with f ingers) .
When a filter is removed after exposure, it should be placed
in the petri holder exposed side up and maintained in that
position during the handling and transport of samples back
to the laboratory. The samples should be hand-carried to
the selected TEM laboratory in a container that will keep
the petri dish in a horizontal (f lat) posit ion at all times
(handling, transport, and storage) .
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The chain-of-custody system should be followed at all
times (see Appendix 3). A chain-of-custody record, therefore ,
will be kept on each filter.

Field blanks should be randomly selected at each site
and for each sampling time (see Section I. C. be low) . Any
dropping or mishandling of a filter after collection must be
recorded. Each filter holder should be labeled according to
a coding system. Laboratory blanks should be selected prior
to field sampling (see Section I. C . ) . If possible, all
fi lters at the same site should be from the same production
lot.

e. Meteorological Observat ions
A wind vane and anemometer should be used to record

wind direction and speed at the waste site. Recorded data
should then be used to draw a wind rose for each day of
sampling.

f. Logbook
An important part of any successful field program is

the accurate observations and recordkeeping of the. field
team. At a minimum, logbook entries should include:

1. Name of field operator;2. Date of record;
3. Number and location of site;
4. Position of sampler within site;
5. Br i e f description of site;
6. Corresponding filter number;
7. Sample flow rate at start of sampling per iod;
8. Star t time;
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9. Stop time;10. Sample flow rate at end of sampling period;
11. Wind rose for the sampling period;
12. Descript ion of meteorological condit ions; and
13. Comments.

B. Sample Analysis
Air samples should be analyzed by transmission electron

microscopy according to the methodology recommended by EPA
(USEPA 1978 and Yamate 198 1 ) . Two alternative sample pre-
paration protocols are employed. The first is utilized when
the sample is collected on polycarbonate Nuclepore filters
and, thus, when contamination by nonasbestos materials is
not a problem. The second protocol is employed when the
sample is collected on Millipore filters (typically cellulose
ester or acetate) . Which protocol is employed will be deter-
mined by the outcome of the pretest , as discussed previously.
Brief descriptions of the two protocols are provided below;
detailed sample analysis instructions appear in Appendix B.

1. Sample Preparat ion
a. Samples on Nuclepore Filter
When Nuclepore filters are used, the filter is

coated after sampling with a carbon film using a vacuum pro-
cess . The coated sample is then transferred to an EM grid
using a modified Jaffe washer technique. In essence, the
Nuclepore filter is placed on top of a carbon-coated EM grid
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and the filter is dissolved with chloroform. This deposits
the carbon-coated sample directly on the gr id ,

b. Samples on Millipore Filters
Samples on Millipore fi lters must be ashed and

then refiltered on a Nuclepore filter. The filters are first
ashed at low temperatures to destroy the filter medium and
combustible contaminants. The ashed residue is then re-
dispersed by ultra-sonification and filtered with a Nuclepora
filter.

2. EM Examination
Fibers are scanned, counted, and sized using an electron

microscope at 2 0 , O O O X magnification. Asbestos f ibers are
identified using selective area electron diffract ion (SAED)
analysis.

C. Quality Assurance
To ensure that the information obtained from the air

monitoring study is reliable, a quality assurance (QA) program
is needed. A formal QA plan has been developed according to
the USEPA Office of Toxic Substances (OTS) requirements.
This plan establishes organizational responsibilities and
specifies procedures for implementing the plan. A complete
QA plan is described in Appendix B; only the names of the
team members need to be added. The key elements of the QA
object ives are briefly descr ibed below.
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As per OTS specifications, the plan covers, in more
detail, the information on sampling and analysis procedures
described previously. However, its primary object ive is to
assure the quality of the data produced.

1. Documentation
Once completed, the QA program provides documentation

of all procedures and activit ies. Such documentation ra i ses
the confidence of everyone associated with the study, especi-
ally potential users of the study results. Documentation
also allows the handling and treatment of individual samples
to be traced, if this is needed.

2. Correct ive Action
A QA program will provide a mechanism for taking correc-

tive action in response to the identification of data problems,
Ideally, correct ive action will be taken quickly enough to
hold the loss of data to a small fraction of the entire data
set.

3. QA Checks
A QA program establishes a series of checks to detect

gross problems with data collection, handling, and analysis
procedures . These include the analysis of blank samples,
multiple analyses of single samples within a laboratory, and
multiple analyses by more than one laboratory.
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a. Field and Laboratory Blanks
During each sampling period and at each sampling

site ( i . e . , waste disposal and background s i t e s ) , at least •
one filter should be randomly selected as a field blank from
the filter supply. Thus, a total of 10 field blanks is needed
for this study. The blank filter is labelled and handled as
any other filter but is not actually used for air sampling.
A proportion of the field blanks (at least three) are sub-
mitted for analysis along with the test fi lters. The field
blank provides a check for possible filter contamination.
If contamination appears to be a possibility, additional
field blanks can be analyzed to help determine the extent of
the problem.

In a similar manner, at least three blank fi lters
should be exposed on a laboratory bench during preparation
and analysis of the samples. At least one of these is then
analyzed to check for contamination in the laboratory.

b. Replicate and Duplicate Filter Analysis
As a means of quantifying analytical variabil ity

due to preparation and counting procedures, some fi lters
should be selected at random for replicate analysis and some
for duplicate analysis. Replicate analyses are done using
two independent preparations from the same fi lter. Duplicate
analyses are done by two different analysts using the same
TEM grid preparat ion. It is recommended that a minimum of
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three filters be selected for each type of analysis and that
further analyses be conducted if ser ious discrepancies appear
For this reason, it is important that all filters and sample
preparations are carefully stored.

c. Interlaboratory Quality Assurance
A proportion of the fi lters (usually about 10% or

three for this study) should be analyzed by a second labora-
tory. These filters are selected at random from the test
filters and each is divided in half. One half is analyzed
by the main laboratory and the other half by the second
laboratory. If serious discrepencies appear, additional
filters should be analyzed.

D. Statist ical Evaluation
The data will be used to estimate a mean airborne

asbestos concentration for the Johns-Manville waste disposal
site and for the background s i te . * For each mean, a 95%
confidence interval will be obtained to provide a measure of
the estimation error . Comparisons between disposal site and
background air levels can be made using standard statistical
methods.

* Averages could also be est imated for subareas within the
waste s ite, but the confidence intervals for these est imates
would be very large due to the small number of samples. Data
on wind direct ion and speed will be used to judge the repre-
sentat iveness of the asbestos measurements for each s i te .
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After the data have been colected and an est imate of
variance is available, it is possible to evaluate the power
of the statistical tests. In the case in which no statis-
tically significant difference is found between two esti-
mated means, the power calculation will provide a measure of
how much confidence one can have in that conclusion.

The results from the various QA samples (field blanks,
external labosatory, replicate, and duplicate samples) will
be compared with the appropriate original analyses. The
small number of QA samples precludes formal statistical
analysis. However, if inconsistencies or large discre-
pancies are observed, further QA samples can be analyzed
since only a portion of each filter is needed for each
analysis.

E. Summary of Sampling and Analysis Des ign
Table 2 summarizes the key elements of the recommended

air monitoring program.
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Table 2. Summary of Key Elements of New Air Monitoring Study

Number of
Site monitors

VJaste 5

Background 1

Sampling
Time

5 days at
12 hrs/day

5 days at
12 hrs/day

Flow Rates
Pretest Study

5, 10, & 5, 10, or
15 lpma 15 1pm

5, 10, or
15 lpma

Type of Filter
Pretest Study

Nuclepore Nuclepore
or M£lli-
pore

Nuclepore
or M^lli-
pore

EM Sample Preparation
Pretest Study

Carbon Carbon coat-
coating ing only or
only preceded by

ashing & re-
filtei-ing0

Carbon coat-
ing only or
preceded by
ashing & re-
filtering0

Depends on results of the pre-test, 15 1pm recommended unless a lower rate eliminates contamination by organic
materials.

Use Nuclepore filters if nonasbestos contamination is not a problem (based on results of pre-test); otherwise, use
Millipore filters.

Use ashing and refliter ing procedures if Millipore filters are used.



Appendix A. Calculating Saaple Sizes
The term "estimation error"/ as used in Section I. A . 2 ,

refers to half of the length of the 95% confidence interval forthe true mean. This confidence interval will be calculated from
the data after they have been collected and will indicate themagnitude of the error associated with the estimation of the true
mean. If the coefficient of total variation is small and/or the
•ample size is large, then the confidence interval will be short
and one will be confident that the true mean is not very
different from the value estimated from the data. By "confident"it is meant that 95% of the time the procedure for calculating a
95% confidence interval results in an interval which actually
includes the true mean.

The formula for the 95% confidence interval is:

x ± t (0 .025,n- l )

where x and s are the calcualted sample mean and sample variance,
respectively, and t ( o .025, n - l ) i s t n e upper 2.5 percent point ofthe t distribution with n-1 degrees of freedom. Note that

*s tnc estimation error. The aim is to
choose the sample size n so that t (Q .025 , n - l )V s /n

is not too large. Suppose it is decided that this quantity
should be no larger than dy where u is the true mean and d is afixed proportion. For example, if the estimation error is
required to be no more than 60% of the mean, then d would be aade
equal to 0 . 6 . Then n has to be chosen so that
t ( 0 . 0 2 5 , n - l ) V s /n is less than dy.

It is not possible to be absolutely sure that for a given
sample size the resulting confidence interval is sufficiently small,but*it is possible to attach a probability to the chance that it
will be. For example, it is possible to find n such that theprobability that the confidence interval is sufficiently small is
0.9 or 0 . 9 5 , or any other desired level. If the desired level is1-3 then it is necessary to find n such that
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This is equivalent to
/ (n- l ) s2 -Cn-l )nd2u2

a2 " c2( 1-3

If it is assumed that the n samples are independent observationsfrom a normal distribution with mean U and variance a2 then (n- l ) s2/
has a X^ distribution with (n-1) degrees of freedom. The
problem is thus reduced to finding n such that

(n-l)nd2u2

a t 'a U (0 .025, n - l ) >
2where Xj^ is the upper ( 100%) 0 percentage point of the X£ .

distribution. Substituting o^ * C^y2 gives

which can be solved by trial and error.
Table A.-1 shows the values of n for different values of

the coffic ient of variation ( c ) , the size of the 95% confidence
interval (estimation error) and different values of the
probability of obtaining an error as small or smaller. For
example, if the coefficient of variation is 100% and one wants to
ensure with probability 0 . 9 5 that the estimation error is no
greater than =50% of the true mean, then 27 samples are
required. If only 22 samples are collected then the probabilityis reduced to 0 .8 .
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Table A-l. Sample Size Required to Estimate the Mean with a
Desired Level of Precis ion with the Coeffic ient
of Variation Set at 100% and 150%

Maximum acceptable
estimation error ( %

Probability of
achieving acceptable

estimation error

Lr

Coefficient of variation » 100% a

25
50
60
75
80

100

Coefficient of variation » 150% a

25
50
60
75
80

100

0 . 8

73
22
17
13
12

9

0 . 9

154
44
32
22
21
15

78
25
19
14
13
10

160
48
35
25
22
16

0 . 9 5

81
27
20
15
14
11

176
50
38
27
24
17

aStandard deviation divided by the mean and expressed as
percentage
length of the 95% confidence interval for the true mean

calculated from the observed data.
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Appendix B. A Sample Quality Assurance Plan

The organization of this QA Plan conforms to USEPA OTSspecifications. The plan includes asbestos sampling
and analysis protocols and procedures to assume the
quality of the data produced.

i
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SECTION 1.0

QUALITY ASSURANCE PLAN
4

for

MONITORING AIRBORNE ASBESTOS CONCENTRATIONS j
AT THE JOENS-MANVILL2 CORPORATION ASBESTOS WASTE SITE,

WAUXEGAN, IL. ^*
1

.1
Approved for: Approved for: ~j

]
Department Mgr Date Date •*•
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QA Administrator Date Date

J
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3.0 PROJECT DESCRIPTION
The Johns-Manville Corporation operates an asbestos waste

disposal site in Waukegan, Illinois. The EPA Region V Office is
conducting an investigation of the site to assess the degree of
hazard from airborne asbestos and the need for remedial action.
As part of the EPA investigation, measurements of airborne asbestos
concentrations at the site will be used to estimate the extent to
which concentrations are elevated compared to background levels,
and the exposure potential for residents of surrounding areas.
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4.0 PROJ2CT ORGANIZATION AND R2SPONSI3ILITI2S

4.1 Organization
The project organization is given in Figure 1.

4.2 Responsibilities J

4.2 . 1 Department Management j
The individual representing Department Management shall be ,

responsible for overseeing the project and will appoint a Project -*
Manager and QA Administrator. J

A

4 . 2 . 2 QA Administration i
The QA administrator (QAA) shall review the QA plan, ensure

that QA requirements are satisf ied, and provide documentation to j
that effect to Department Management. -,

i
i
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4 . 2 . 3 Project Manager

The Project Manager shall be responsible for coordinating
sampling, chemical and statistical analyses, and report
generation. Task Leaders may be appointed for these various
tasks . The Project Manager shall assure that all personnel are
fully informed of project QA policy and that any problems, a.
deviations etc. are documented and corrective action is taken. i

4 . 2 . 4 QA Monitor————————————— ^
The QA Monitor (QAM) shall: ^

• Plan the performance and systems audits. J
• Closely monitor the results of the performance and

systems audits. J
• Communicate closely with the Project Manager. "i
« Periodically monitor and examine data books, forms,

records, or any other hardcopy information. j
• Determine and affirm data and sample traceability.

,j• Inform the Project Manager of any problems and request [
immediate corrective action. ^

• Screen data for transcription, calculation, or other '
errors . }

J• Provide monthly reports to the QAA.
• Provide documentation to the QAA affirming that the QA

requirements of the project have been met.
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5.0 QUALITY ASSURANCE OBJECTIVES
5.1 Accuracy

USEPA believes that transmission electron microscopy
is the best available technique for measuring asbestos concen-
tration at the Disposal Area because it provides a means of
distinguishing asbestos fibers from nonasbestos fibers and
also allows measurement of small as well as large individual
fibers. Bundles or clusters of fibers are not included in
the calculation of fiber or mass concentration because of
the difficulty of assigning meaningful dimensions to these
aggregates. Therefore, if bundles or clusters are present
transmission electron microscopy (TEM) , like any ether optical
technique, will tend to underestimate the mass concentration.

Subject to availability, National Bureau of Standards
(NBS) standard filter preparations of known asbestos concen-
tration will be used to assess the accuracy of the method.
Since NBS standards have not been available previously there
is little quantitative information on TEM accuracy.

5 .2 Precision
Fiber counts by TEM can be expected to range from 1 to

1 0 0 0 . Thus, from 1 to 3 significant figures may be reported.
In the duplicate and replicate analyses, coefficients of

variation (standard deviation divided by the mean) of the
asbestos concentration are expected to be about 0.4 or below
unless the concentrations are very low ( 50 ng/m ) .

Constant, P . C . et a l , 1 9 8 3 . Midwest Research Institute Airborne
Asbestos Levels in Schools. Final Report. Off ice of Pesti-
cides and Toxic Substances , U . S . Environmental Protection
Agency. Contracts 6 8 - 0 1 - 5 9 1 5 a n d 6 8 - 0 1 - 5 8 4 8 .
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Sample s izes (see Section 6 . 0 ) have been selected to ensure

that waste disposal site and background levels of asbestos fiber
concentration will be estimated with reasonable precision. If
the coefficient of total variation (standard deviation divided by
the mean) is between 100 and 150% the estimated concentrations
are expected^- to have estimation errors^ which ara no greater
than the true means ± 6 0 % . 3

5.3 Representativeness
The sampling plan specifies selection of background site and

waste site monitoring locations to ensure representative
measurements will be obtained. The background site should not be
influenced by the waste site or other sources of asbestos. Air
samples shall be taken at five sampling locations and at five
sampling times within the waste site to capture both spatial and
temporal variations in air levels.

5.4 Completeness
The most serious/ and most difficult to control/ cause of

lost samples is human interference and vandalism. Sampling loca-
tions shall be chosen to minimize this risk. Loss of samples due
to errors by the field sampling crew should not exceed 5 to 10
percent.
1 With probability greater than 90% .2 The estimation error is defined here as the s ize of the 95%confidence interval which will be calculated from theobserved data.3 See Section V .A .2 , "Number of Samples ," and Appendix A of

this report .
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6.0 EXPERIMENTAL DESIGN

A single location at a background site and five locations at
the waste disposal site will be selected. Air samples will be
collected simultaneously at all six locations on five separate oc-
casions. This will provide five background samples and 25 waste
disposal site samples. This sampling plan is designed to encom-
pass the expected spatial and temporal variability in asbestos
concentration.f

i The sampling locations shall be chosen randomly within the
t constraints imposed by natural barriers and physical structures
* and so that any high concentrations of asbestos are likely to be
T sampled irrespective of wind direction or distance from an on-

site 'source 1 ( e . g . , the disposal pit, roadways, the main
T landfill).

To determine the best type of filter, analytical treatment
I. and pump flow rate, a pretest shall be carried out. The pretest
r" will consist of three monitors at a single waste site location
•^— that is likely to produce high asbestos concentrations.

J Polycarbonate Nuclepore filters (0.4^m pore size) and three flow
rates of 5, 10 and 15 1pm will be used for a 12-hour sampling

L period. The three pretest samples will be examined by an
r Electron Microscopy (EM) Laboratory with-without ashing or

refi lter ing. If contamination by nonasbestos materials is still
substantial at the lowest flow rate in the opinion of the
electron microscopists, then the use of cellulose acetate
Millipore {0 .45^ 1 1 1 pore s ize) fi lters and ashir.g/refi ltering

B-ll
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procedures will be necessary. Otherwise , the highest of the flow
rates which still produces acceptable fiber identification and
measurement should be selected for the monitoring study.

A summary of the experimental design is given in Table 1.

I
J

J

J
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TABLE 1. EXPKRIHHUTAI. DKSIGM VOR AIR MONITORING STUDY

tni

Nurter of
Site winltors
Haste S

Background 1

StaplingUK
S days •12 hrs/day

S days •12 hrs/day

Flow Rates
Pre-test Study
S. 10. 1 S. 10. or
IS (pa* IS tpa

S. 10. orIS fpn'

Type of Filter
Pre-test Study
Muclepore Uucleporeor Mlll l-poreb

Mucleporeor H 1 '"-pore^

CH Sample
Pre-Test

Carboncoating
only

• *•

Preparation
Study

Carbon coat-Ing only or
preceded byashing 1 re-Hllerlngc

Carbon coat-
Ing only orpreceded by
ashing A re-fllterlngc

* Depends on results of the pre-test. IStpa recooaended unless « lower rate elliutes contamination by organic Materials,
b Use Nuclepore f i l ters If nonasbestos contamination Is not t problem (based on results of pre-tes t ) : otherwise, useHI III pore fi lters.
c Use ashing *nd re Miter Ing procedures If Hlll lpore f i l ters are used.

M O » to
vQ rt < OA) » H- rrU H-

H» OM O 3M a
O
M»
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7.0 P23SONNSL QUALIFICATIONS

The personnel involved in this study should be experienced
in field sampling, chemical and statistical analysis, and the
associated QA requirements. The individuals should be identified
and their qualifications described as part of the QA plan.

.1
J
I

J
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8.0 PACILITI2S AND EQUIPMENT

The source of equipment for the field sampling should be
specified in the QA plan. An EM laboratory with the appropriate
microscope factilities shall be selected for analysis of air
samples.

F

f

I
I
I
L
T
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9.0 PREVENTIVE MAINTENANCE PROCEDURES AND SCHEDULES
• The air sampling pump, which is the major sampling equipment

item, is a diaphragm type pump which is essentially maintenance-
free. Maintenance consists of a check prior to departure. If
necessary, diaphragms are changed.

Maintenance records shall be maintained in appropriate
notebooks.

•*

"1
3
.1
>v
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10 .0 CONSTMABLZS AHD SUPPLI2S

The only major consumable items are the filters for the air
pumps. If possible, all filters will be selected from the same
lot; the numbers of the box and lot from which each filter is
taken shall be recorded in the sampling logbook. Laboratory
filter blanks will be used to check for contamination of the
filter as described in Section 16 .0 .

I
I

V
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1 1 .0 DOCUMENTATION
All documentation in logbooks and other documents shall be

in ink. If an error is made/ it shall be corrected by crossing a
line through the error and entering the correct information.
Changes shall be dated, initialed, and the reason for the
correction stated. The original entry must remain legible. ^

Details of field sampling, summaries of performance and -i
system audits, sample transfer, results of QA analyses, etc . ,
will be documented in appropriate laboratory notebooks and
reports to management as described in the succeeding sections.

1
1
J
1

T
]
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12.0 DOCUMENT CONTROL

Documents, such as this QA plan, shall be identified by
• Section number
• Revision number
• Date
• Page number

? in the top right-hand corner of each page.
The Project Manager shall be responsible for ensuring that

!* data books, notes, records, etc. , pertaining to field sampling,
^~ results of chemical analyses and computer files used for

L statistical analyses are properly documented and stored.
The QA monitor, shall Keep copies of traceability documents,

random number codes applied to samples, summaries of the results
of system and performance audits and other materials documenting
the implementation of the QA plan.

j All documents shall be retained for five years. After five
C . years a decision will be made concerning which, if any, documents

*• shall be retained for a longer period.

f
I
r

rr.
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13 .0 CONFIGURATION CONTROL

Air pumps will be placed according to the protocol given in
Section 14 . 1 , and regularly checked by the field sampling leader.

]
]
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14 .0 SAMPL2 COLLECTION

Airborne asbestos sampling will be conducted according to
the general procedure outlined elsewhere . This will involve
samples taken at both background and waste disposal sites as
specified in the sampling plan.

r 14.1 Selection of Sampling Location
Since the air samples collected should be representative of

I typical concentrations at "each site, they must capture both
^ spatial and temporal variations in air levels. For the waste

* disposal site, five sampling locations and five sampling times
r shall be collected, thus making a total of 25 separate samples.

The sampling locations shall be randomly selected within the
f following constraints: all locations should be at least 30m from

the boundaries of the site (to assure that measurements reflect
| emissions from "sources" at the s i te) , and the set of five
i locations should be approximately symetrical so as to capture
* high concentration irrespective of wind direction or distance
f from individual "sources" (e .g . , the disposal pit, roadways, the

main landfill) .
For the background site, a single monitor operated for the

same five time periods is desirable. A single monitor will
suffice since temporal variability is likely to be greater than
1 "Airborne Asbestos Levels in Schools: A Design Study," by B.

Price, C. Melton, E. Schmidt, and C. Townley, dated November20, 1980, a special project report prepared by Batte l le 'sColumbus Laboratories under EFA Contract No. 63 -0 1 -3358 .
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spatial variabil ity there . The specific location of the monitor
will be governed by the usual considerations of security, access,
and power availability. Locations near sources of dust should be
avoided to prevent overloading of filters with particulate
matter .

_j
14 .2 Sampling Tinea and Volumes

Based on the likelihood of day-to-day variability in on-site i
activity and meteorological conditions, sampling should be
conducted on five separate days. Sampling periods of 12 hours
for the waste site monitors and background monitors shall be "j
used. The start and end hours for the 12-hour sampling period
should be timed to coincide with the start and end hours of the (
day work shift at the Jchns-Manville plant. These sampling
periods should smooth out hourly variability in asbestos levels. J
Where possible, days with different wind speed and direction ~\
should be chosen. In all cases, days with rain or days following
precipitation by less than 24 hours should be avoided. .-

The total volume of air to be sampled is dictated by (1) the ^^
lower detection limit of the analytical methodology,^ (2) total J
concentrations of particulate matter at the sites (and, thus, the ,
potential for overloading fi lters) , and (3) accepted operating -•*
practices for sampler flow rates and filter face velocities for

At least 10 asbestos fibers should be counted during EM
examination. (USEPA 1 9 7 8 . U . S . Environmental Protection
Agency. Electron Microscope Measurement of Airborne
Asbestos Concentrat ions, A Provisional Methodology Manual.
Research Triangle Park, NC: Office of Research and
Development, U . S . Environmental Protection Agencv. EPA
6 0 0 / 2 - 7 7 - 1 7 8 . )
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airborne asbestos monitoring . The flow rates shall be
selected based on the results of the pretest as described
i n Section 6 . 0 .

14 .3 Sampler Setup
The sampling system consists of:

1. An open-face filter holder.
2. A control flow orifice.
3. A pump with muffler.

'4. Associated plumbing and stand.
5. A method of measuring sampling time.

The sampler setup is schematically represented as follows.

_ _ , Electrical Pc~«rFilter flow
Holder Crifict

r~~" 14 .4 Sampling Protocol
*^ 1. Clean and dry filter holder and place in horizontal

position.
2. Place filter in holder/ assuring proper position (see

filter handling section) and clamp filter in place.
For Nuclepore filters at least two 47 mm cellulose
acetate (Millipore type HA) filters with 5^m pore s ize
should be used as support.

Yamate/ G. 1981 . Illinois Institute of Technology Research
Inst itute. Methodology for the measurement of a irborneasbestos by electron m i c r o s c opy?Dra f t Report.—————
Research Triangle Park, NC: U . S . Environmental ProtectionAgency. Contract 6 8 - 0 2 - 3 2 6 6 .
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3. Rotate filter holder such that filter is in a

vertical position (perpendicular to ground) .
4. Start pump, check to see that filter is not

wrinkled,and put top on filter holder.
5. Check plumbing for any leaks and check filter holder

to assure that it is free from vibration.
6. Check flow with flowmeter with the timer control set ,

on manual. '
7. Set automatic timer to correct date and time and set

on/off trippers to desired on-off time settings.
8. Make appropriate logbook entries. j
9. Conduct sampling.

10. After sampling period, check flow, leave pump ]
running, --•

11. Rotate filter to horizontal position, stop pump and
remove fi lter. Attach Millipore or Nuclepore filter "1
to a petri dish with tape and cover with lid for
proper handling and transport. Number petri dish.

14 .5 Filter Handling Procedures
1. Handle the filters by forceps (not with fingers)

during loading and unloading of the filter holders.
2. After sampling, place the exposed filter in the petri

holder (Millipore filters) exposed side up and
maintain in that position during the handling and
transport of the samples to the laboratory.

T
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Hand-carry the samples in a container to the
laboratories doing the chemical analyses.
Handle the container in a way that will keep the
petri holders and the Nuclepore filter cassettes
in a horizontal (flat) position at all times
(handling, transport, and storage).

| 14 .6 Laboratory Blanks
Use filters from the same production lot number, if pos-

sible. Prior to field sampling, select six filters (at least one
per box) to serve as laboratory blanks and keep in laboratory
until analysis. These blanks are used to check that the f ibers
are not contaminated prior to,or after sampling.

[ 14.7 Field Blanks
, During each of the five sampling periods, randomly select
*• one field blank (filter) from a new box of filters at each

sampling site ( i .e . , waste disposal and background s ites) . This
will results in a total of 10 field blanks. Encode and handle
the blank fi lters according to the same protocol as the test
fi lters.

1 4 .8 Log-Book Entries
An important part of any field program are the observat ions

and accurate records of the field team. As a minimum, logbook
entr ies shall include:

B-25
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1. Name of field operator.
2. Date of record.
3. Number and location of site.
4. Position of sampler within site.
5. Brief site description (sketch) .
6. Filter number. -•
7. Identification numbers of pump, timer and filter -i

holder.
3. Sample flow rate at start of sampling period. ,
9. Start time. ^

10. Stop time. j
11. Sample flow rate at end of sampling period.
12. Wind rose for the sampling period. 1
13. Description of meteorological conditions. ~5
14. Comments.

14 .9 Procedure for Measuring Flow in the Field
This procedure describes the process used to determine the 1

sample flow rates through the filters used to collect asbestos "^
fibers in ambient air:

1. Set up the sampling system as shown below with the j
rotameter positioned as shown below.

r>
Pump with ,____,

jfctamot.r Muffltr TIm«r Power Source
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2. Turn on the pump and with the filter in place, record

the rotameter reading in the notebook.
3. Turn off the puns? and remove the rotameter from the

sampler.
4. Reconnect all tubing.
5. The sampler is ready to operate.
6. Repeat procedures 1 through 3 at the end of the

sampling period.
7. Calculate the flow as follows:

a. Using the calibration curve for the rotameter,
determine the flow rates for each rotameter
reading and record these values on the data sheet.

b. Calculate the average flow rate for the sampling
period using the following equation:

average flow rate * (initial flow rate + final flow rate)r ' '
r c. Calculate the actual volume of sample collected by

multiplying the average sample rate by the
I sampling time.
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15 .0 SAMPL2 CUSTODY

Sample traceability procedures described herein will be used
to ensure sample integrity.

1. Each sample (filter) shall be issued a unique
project identification number as it is removed
from the pump. This number shall be recorded in
a logbook along with the following information: J
a. Name and signature of field operator.
b. Lot or assigned batch number (or any other >.

identifiable number) . 1
c. Filter type (e .g . , Millipore, Nuclepore) .
d. Date of record. J
e. Site (background or waste-disposal) .
f. Location of sampler within site. *
g. Use of filter, i .e. , field blank, lab blank 1

or test filter.
~%.h. Condition of sample. I

i. Sample flow rate at start of sampling period. N.
j. Start time. ' . j
k. Stop time. i
1. Sample flow rate at end of sampling period.
m. Any specific instructions/comments.

2. A traceability packing slip shall be filled out
in the field.
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3. The samples shall be hand-carried to the
laboratory responsible for chemical analysis
where the package contents shall be inventoried
against the traceability packing slip.

4. A copy of the inventory sheets shall be sent to
the QA monitor. The original will remain in the

f field sampling leader's project files. A set of
i _ random numbers shall be generated and assigned
j sequentially to each sample replacing the field

identification numbers. The relationship
1 between the two sets of numbers shall be
r recorded and a copy retained by the QAM.

Warning labels (if appropriate) will be affixed.
| 5. In order to maintain traceability, all transfer

of samples ( e . g . , to other laboratories for QA
\ analysis) shall be recorded in an appropriate
I"--' notebook. The following information shall be
\^ recorded:
T a. The name of the person accepting the

transfer, date of transfer, location of
1 storage site, and reason for transfer.
^_ b. The assigned sample code number, which

remains the same regardless of the number of
transfers.

After the samples are properly logged in they will be placed
in suitable storage areas . These areas will be identified as to
the hazard they present to the samples.

B-29



"TT

Section No. 15 .0Revision No. 0DatePage 29 of 53
16 .0 SAMPLE ANALYSIS PROC3DD22S

All air samples shall be hand-carried to the laboratory
carrying out the chemical analysis and shall be kept encoded
during microscopy analyses. They shall be decoded by the QA
monitor after all analyses are completed.

Upon receipt of filters the laboratory shall record in a j
laboratory logbook the sample numbers, date they were received, %iand any macroscopic identifying characteristcs of particular i

filter samples. This includes damaged or smudged areas on the .
filter surface, lack of uniform sample deposition, unattached ^ •»
particulate or debris, unusually heavy-appearing deposit j
concentration, or other evidence of unusual condition.

Any damaged areas removed prior to sample preparation shall J
be mounted on glass slides using double-sided adhesive and the "J
diameter of the effective filter area shall be measured. The
total effective filter area and damaged areas of sample removed j
should be accurately recorded for subsequent calculation of
asbestos concentrations. '

>-x'Analysis shall be by transmission electron microscopy -*
according to the methodology recommended by EPA ^ *2 . '

. 1978. U.S. Environmental Protection Agency. ElectronMicroscope Measurement of Airborne Asbestos Concentrat ions ,A Provisional Methodology Manual. Research Triangle Park,NC: Office of Research and Development, U .S . EnvironmentalProtection Agency. EPA-600/2-77-178.2Yaraate, G. 1981 . Illinois Institute of Technology ResearchInstitute. Methodology for the measurement of airborne
asbestos by electron microscopy. Draft Report.
Research Triangle Park, N'C: U .S . Environmental ProtectionAgency. Contract 6 8 - 0 2 - 3 2 2 6

J
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Two alternative sample preparation protocols are employed. The
first is utilized when contamination by nonasbestos materials is
not a problem and the sample is collected on polycarbonate
Nuclepore filters. The second protocol is employed when the
sample is collected on Millipore filters (cellulose acetate) .
Which protocol is employed will be determined by the outcome of

f the pretest, as discussed in Section 6 . 0 . Both protocols are
described below.

-^. 16.1 Sample PreparationI
r 16.1 . 1 Samples on Millipore Filters

In the original sample dish, cut a 90 radial section of the
(" original 47-ram filter sample with a clean, single-edged razor

blade. Transfer the quarter section with stainless steel forceps
I to a clean 1 in. x 3 in. glass slide, and cut again into smaller
, wedges to fit into the glass ashing tube (approximately IS-ramr '* long). Transfer the wedges by forceps to clean, numbered ashing
r^ tube. Place the tube in an LPE 504 low temperature plasma

oven, one sample tube and one laboratory control tube per ashing
j chamber. The laboratory control tube may either contain a blank

Millipore filter or be run as an empty tube. Maintain the ashing
process at 450 watts for 2 hr.

Upon removal from the oven, treat the ashing tubes as
follows. Place the tube in an ultrasonification bath. Pour 1 to
2 ml of 0.22/u,m filtered Millipore-Q water into the tube from a
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clean 100 ml graduated cylinder. Sonicate (at 40 milliamperes)
the sample vigorously for approximately 5 rain and transfer it to
a clean 150 ml glass beaker. Rinse the tube by additional ultra-
sonification two or three times more using a few milliters of
filtered water each time, and transfer the contents to a 150 ml
sample beaker. Add the remaining volume (up to 100 ml) of
filtered water and sonicate again the entire suspended sample or T
blank/ so that the total time of dispersion in the sonicator
takes at least 20 rain. Use a clean glass rod to stir the 'j
suspended sample while it is being sonicated. ^^

Divide the 100 ml fraction into three aliquots: 10, 20, and J
70 ml, prepared in that order. Using a 25-mm Millipore filter .
apparatus, place a O.l^ra Nuclepcre polycarbonate filter on top *
of an 8.0 Am mixed cellulose ester Millipore backup filter. Wet 1
the filters by aspirating approximately 10 ml of filtered
deionized water. Stop aspiration, pour in the first sample ]
aliquot or portion thereof, and begin the aspiration procedure
again. Carefully add the remaining sample volume without 1
disturbing the flow across the Nuclepore filter surface. The V'
suspended sample may be resonicated or stirred between filtration
of the aliquots. j

When the sample is deposited, carefully transfer the •^
Nuclepore filter to a clean, labeled (sample number, date, and
aliquot size) 1 x 3 in glass slide. Discard the Millipore backup
filter.

When dry, attach the O. l/tra Nuclepore filter tautly to the
slide with transparent tape. Coat the filter with an approx-
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imately 40-nm-thrck carbon film (national Spectroscopic Labora-
tories carbon rods) by vacuum evaporation. The film thickness
need be sufficient only to provide support for the deposit
sample.

Transfer the polycarbonate filter deposit to a 200-mesh
electron microscope copper grid (E. G. Pullam) by first cutting a

f" 3-mm-square portion from the filter using a clean, single-edged
razor blade. Place this deposit side down on the electron

i» microscope (SM) grid which, in turn, has been set upon a small,
^. correspondingly labeled portion of lens tissue paper. Place the

t. film, grid, and lens paper on a Jaffa dish consisting of a copper
r screen supported on a bent glass rod in a covered 90-mm glass

petri dish. Pour reagent grade chloroform (J.T. Baker Company)
J" into the dish to saturate the lens paper without submersing the

grid and sample. Keep the dish covered at room temperature for 2
|_ hr. Shift the prepared sample to a clean petri dish with fresh

chloroform. Heat to 40 C for 10 min to provide a washing proc-
*• dure.
f^-' While it is still wet, place the sample grid in a small

gelatin capsule. Tape the capsule to the slide that has the
J remaining coated polycarbonate filter, and store until analysis.
r-

16. 1 .2 Samples on Huclepore Filters
The above ashing and refiltering procedures are unnecessary

for samples collected directly on Nuclepore filters. Instead,
the filter is carbon-coated and transferred to an EM grid as
described in the preceding three paragraphs.

B-33



"TT

Section No. 16 .0Revision No. 0DatePage 33 of 53
16 .2 Microscopic Procedure

Select a sample or, for samples ashed and refiltered, start
with the 70-ml aliquot of filtered material. Examine the EM grid
under low magnification in the transmission electron microscope
to determine its suitability for examination under high magnifi-
cation. Ascertain that the loading is suitable and is uniform, j
that a high number of grid openings have their carbon film -•>
intact, and that the sample is not contaminated excessively with
extraneous debris or bacteria.

Scan the EM grid at a screen magnification of 2 0 , O O O X . ^/
• >

Record the length and breadth of all fibers that have an aspect i
ratio of greater than 3:1 and have substantially parallel sides. nObserve the morphology of each fiber through the 10X binoculars J
and note whether a tubular structure characteristic of chrysotile n
asbestos is present. Switch into selective area electron
diffraction (SAED) mode and observe the diffraction pattern. ']

L.J
Note whether the pattern is typical of chrysotile or amphibole,

:ambiguous, or neither chrysotile nor amphibole. Use energy I
dispersive X-ray analysis where necessary to further characterize *?T
the fiber. Take pictures as desired representing the sample ''
type, fiber/particulate distribution, or characteristic SAED •)
patterns of chrysotile and specific amphibole types.

Count the fibers in the grid openings until at least 100
fibers, or the fibers in a minimum of 10 grid openings, have been
counted. Once counting of fibers in a grid opening has started,
the count shall be continued though the total count of fibers may
be greater than 100.
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To ensure uniformity of grid opening dimensions, examine

several 200-mesh grids by optical microscopy and measure roughly
100 opening per grid. Average these dimensions to provide a
standard grid opening area.

w 16 .3 Calculations
f Calculate from the following equation, fiber number
I -, concentration expressed as the total number of fibers/volume of
i air:

Fiber counts (f/m3 ) - (number of fibers counted) (area factor*) / .dilution factora——
Vvolume saapled, a3

r
Calculate fiber mass for each type of asbestos in the sample

f

*

by assuming that the breadth measurement is a diameter; thus, the
mass can be calculated from:

Mass (wg> - - ' (length, urn) • (diameter, m) 2 • (density, g/oa3) • 1G~6

The density of chrysotile is assumed to be 2.6 g/cm3, and of
amphibole, 3.0 g/ca3. The mass concentration for each type of
asbestos is then calculated from:

Mass Concentration Total Mass of All |)/of a - ^Fibers of that Type (uq )/(area factor*) (dilution factors* * )
Particular Type Volume of Air Saapl.d U3)

(total effective filter area, OB )•Area factor • ————————————————————————————————————————
(nuaber of grids exaained) (average area of an EM grid opening, ca')

••Dilution factors take into account sample dilution during
ashing and refiltering and transfer to*the EM grid. The'factor - 1 . 0 for samples collected on Nuclepore filters. For
the samples collected on Millipore filters, the factor =
[ {proportion of original filter ashed) (aliquot volume,c: ir/100 c
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Record the fiber bundles and clusters as such, but do not

include them in the mass calculation or the fiber count. The
fiber clusters and fiber bundles are not included in the mass
calculation because (1) it is difficult to assign the third
dimension to the two-dimensional observation of the aggregates,
(2) it is difficult to determine void space within bundles and d
clusters, and (3) since the bundles and clusters make up only j
about 2% of the item count, one cannot be certain of the even
distribution throughout the filter. j

16 .4 Pield Blanks J
Prom the 10 field blanks, three shall be randomly selected

by the QA monitor for chemical analysis to check for contamin- -J
ation. These three filters shall consist of one filter from the -i
background site, and two from the waste-disposal site. The
remaining 7 field blanks shall be kept for additional analyses, 1
if necessary. If field blank contamination is detected, it may .,
be appropriate to analyze one or more factory blanks to check ^i*
whether the filters were contaminated prior to being taken into -.
the field. ^

IIS.5 External Quality Assurance Filter Analysis
As a quality assurance measure, the QA monitor shall ran-

domly select three samples to be analyzed by an external
certified laboratory (QA laboratory). All filters selected for
QA analysis shall be divided in half according to the analytical
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protocol for air -samples and one half of each filter shall be
hand-carried to the QA Laboratory. In addition, three laboratory
blanks will be sent to the QA Laboratory and at least one of
these will be analyzed by the QA Laboratory (see Section 1 5 .7 ) .
The results from the QA laboratory will be compared with those
from the primary laboratory. If serious discrepancies appear,

? additional filters should be analyzed.

^ 16 .6 Replicate and Duplicate filter Analyses
^ As a means of quantifying in-house variability, and
1 analytical variability introduced by the filter preparation
r

f

I

procedure, samples shall be selected by the QA monitor for
replicate and duplicate analyses. Replicate analysis shall be
performed using two independent preparations from the same
filter. Duplicate analyses shall be conducted by a second
analyst using the same grid preparation as in the original

4 ^ analysis. For this purpose, filters shall be randomly selected
* from the remaining filters ( i . e . , those not chosen for external
f

I
QA analysis) . Three filters shall be selected for duplicate
analyses and three for replicate analyses.

16 .7 Laboratory Blanks
As a means of checking on possible contamination during the

preparation procedures, at least three laboratory blank filters
should be subjected to standard laboratory procedures during
preparation and analysis of the samples . At least one of these
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15 then analyzed'to check for contamination in the laboratory.
This procedure should be followed at both the main laboratory
and ar the external QA laboratory.

j
J

Y
J
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Table 2. Number and Types of Chealcat Analyses

Fi l ters available for
analysis

Filters actually
analyzed

Field blank Test filters
Laboratory blanks Background Waste-Disposal Background Waste-Disposal Total

6 5 5 5 26 30

2 * 1 2 5 2 5 3 0

CU
Filters for external

QA See above

Filters for replicate
analys is

Filters for duplicate
analysis

Total nuifcer of
chemica l analysis 39

* One Ly Main laboratory and one by external QA laboratory. *b« M toU f n to«O rf <J O(P » H-rfU M.H- OU» O 3co a

O •01 ou*
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17 .0 ROTAMET2R CALIBRATION PROCEDURES AND R2FSHBNCB MATERIALS

17.1 Rotaaeter Calibration Procedure
1. Record the preliminary data at the top of the data sheet

shown in Figure 2.
2. Set-up the calibration system as shown in Figure 3.

Allow wet test meter to run for 20 min. before starting
the calibration. I

3. Turn on the pump and adjust the flow until the pyrex
ball is around 25 on the rotameter scale.

>^f4. Record both the SS and pyrex ball values on the data
sheet.

5. Measure the volume of air which passes through the rota-- >
meter during an accurately timed interval. Record the
initial and final times and wet test meter readings. i

6. Record the wet test meter temperature (Tw) and manometer '
readings (AP) during the time interval.

7. Run at least duplicates for each rotameter setting.
»

8. Reset the pyrex ball to around 90 and repeat Steps 4
Mthrough 7. ]

9. Reset the pyrex ball to around 120 and repeat Steps 4 j
through 7. '

10. Calculate flow rates for each setting using the "^
equation:

(Vw x Corr )
Time

(Pb - V + Ao1 3 . 6
PS

TS
Tw + 273
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Flowrmter ryp* .
I .D . no.

Tub*
Oat*

3orom*rric prctsur*. ?b
Standard pressure. Pi —

"H2O Initial _______
"htaO Standard t*mp, Ts :<

T*st
no.

Flowm«t«r
bail, mm

SS Pyrax

W«t ttst trwter (eorr. » )
Tim*
min

Vw
ee AP"H2O

Tw•c VP°"Hg
Qb

Flow rat*
Sfd cc/min

'From vapor preuure vi. f«mp«rarurt tables

-(Vw

Tlm*
( P b -Vp )

FIGURE 2. FLOKMETER CALIBRATION DATATORM, > 1 0 0 0 cc/niin
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Hg
Manometer Manometer Th.fmom.f€f

W«f Test M«ter
No. 63 1 19

Exrieust

Gelman Filter Holder
wifh Millipore HA 0.

Inlet

Cost Diaphram
Vacuum Pump

P

FIGURE 3. ROTAMETER CALIBRATION SYSTEM
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where:
Q » flow rate in standard cc/min,
Vw « wet test meter volume in cc,
Corr . -correction value obtained for each specific we

test meter,
Time -time in minutes,
Pb -barometric pressure in inches of H20,
Vp -vapor pressure in inches of Eg,
Ap -manometer reading in inches of H20,
Ps -standard pressure in inches of H20,
Ts -standard temperature in °K, and
Tw -wet test meter temperature in °C.

10. Plot rotometer readings versus values of Q for each set-
ting as shown in Figure 4.

r 17.2 Rotaaeter Calibration Schedule
*•"" Rotameters shall be checked, cleaned if necessry, then
S^ calibrated prior to the first sampling trip.

17 .3 P.eference Materials
Standard materials of known asbestos type shall be used as

references for fiber morphology and electron diffraction
patterns .

Subject to availability, National Bureau of Standards
standard filter preparations of known asbestos concentration will
be used to assess the accuracy of the TIM method.
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Rolameter X-608U
PyreNBal l . 7 1 .5 'F
Sld. Rafefcncc » 68*F + 29.92" Hg
Culib. I - IO-B3RCS

100

-3 .2 . i -H0

60
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Sc: l e Reading

MM

_____L_o

»d a 50 w01 Oi r» rt>tO ft 4 rt
(a H-H. oo 33

_L
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Q (Flow Rale, Standard cc/Min)
FIGURE 4. PLOT OF ROTAMETIiR READINGS VERSUS VALUES OF Q
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18 .0 DATA VALIDATION

As a minimum, the guidelines listed below should be
followed:

- When calculations are made by hand, 2 people shall
** spot check some calculations independently and then
[ compare results; correct, if necessary.

- When computer is used, data entry shall be verified;
( programs, formulae, e t c . . . , shall be tested with
. sample data previously worked out by hand.»
*• - When statistical software packages are used, tests of
f reason shall be applied; on outputs, double-check

sample sizes, degrees of freedom, variable codes,
e tc . . . ; be alert for outliers.

- When reporting numerical results, computer generated
outputs rather than retyped tables shall be used to
the extent possible. When possible, reported tables
shall be compared for consistency in variable codes
and values, sample sizes, e t c . . .

In all cases, data validation activities shall be documented
and records kept of any necessary corrective action in the
appropriate notebook.

r
X.r
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19 .0 DATA PROCESSING AND ANALYSIS
Standard statistical techniques will be used to estimate

mean airborne asbestos concentration for the waste disposal site
and for the background site. A 95% confidence interval will be
obtained to provide a measure of the error involved in the
estimation. Comparisons between the disposal site and background
concentrations will be made.

Power calculations shall be made to indicate the power of '
the statistical tests to detect differences between means. j

The results from the various QA analyses (field blanks,
+^ •external laboratory, replicate and duplicate analyses) will be

compared with the appropriate original analyses. The small
number of QA samples precludes formal statistical analysis. )
However, if inconsistencies or large discrepancies are observed, ,
further QA samples can be analyzed since only a portion of each •"
filter is needed for each analysis. ]
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20 .0 INTERNAL QUALITY CONTROL CH2CXS

Internal quality control is achieved by the use of
• laboratory blanks (fi lters)
• field blanks (filters)
• external laboratory QA analyses
.• replicate analyses

[ • duplicate analyses
• data entry checks
• data transfer checks

as described in Sections 14, 16 and 13.f

I
I
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21 .0 PERFORMANCE AND SYSTEM AUDITS

Performance and system audits provide the primary means for
external monitoring for this project. These audits will be per-
formed during the field sampling by an individual appointed by
the QA monitor.

21.1 Performance Audits
Device to be Audited

Diaphragm pump
* Performance Audit Procedure

• Verify calibration of the
rotameter against
standard reference device.

• Review EPA standard methods
and/or other test protocols.

• Directly measure flow rate
against rotameter.

• Record all data on performance
audit form. In general, all
reported values should be
within + 10% as compared to
the audit device.

• Prepare and submit a summary
report, and all records to
the QA monitor.

Audit Device
Calibrated rotameter
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r
t

r

Area to be Audited
Entire Sampling Procedure
* System Audit Procedure

• Review test procedures and
protocols.

• Obtain standard audit form.
• Observe the performance of

each task.
• Ask questions as required.
• Take corrective actions as

necessary.
• Fill in appropriate blank

lines on audit form.
• Prepare and submit summary

report, and all records
to QA monitor.

Audit Mechanism
Standard Audit Form
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22.0 DATA ASSESSMENT PROCEDURES

Precision of the data will be determined by performing
replicats analyses or replicate sample preparation and analyses
operations. The measurement for precision will be the
coefficient of variation (standard deviation/mean). Tests for
outliers will be performed on data obtained from the primary ^
laboratory. Data from both the primary and external QA labora-
tories will be compared and checked for discrepancies. '

r
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23.0 7S2DBAC3 AND CORRECTIVE ACTION

The types of corrective action procedures which will be used
for this program are:

• On-the-spot, immediate, corrective action.
• Closed-loop, long-term, corrective action.

23. 1 On-the-Spot Corrective Action
This type of corrective action is usually applied to

spontaneous, non recurring problems, such as an instrument
malfunction. The individual who detects or suspects non-
conformance to previously established criteria or protocol in
equipment, instruments, data, methods, etc . , immediately notifies
his/her supervisor. The supervisor and the appropriate task
leader then investigate the extent of the problem and take the
necessary corrective steps. If a large quantity of data is
affected, the task leader must prepare a memo to the Project
Manager and the Quality Assurance Monitor. These individuals
will collectively decide how to proceed. If the problem is
limited in scope, then the task leader decides on the corrective
action measure, documents the solution in the appropriate
workbook and notifies the Project Manager, and the QA monitor in
memo form.
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23 .2 Closed-Loop, Lonq-Tera Corrective Action
Long-term, corrective action procedures are devised and

implemented in order to prevent the re-occurrence of a
potentially serious problem. The QAM is notified of the problem
and conducts an investigation of the problem to determine its
severity and extent. The QAM then files a corrective action
request with the appropriate Task Leader/ with a copy to the
Project Manager, requesting that corrective measures be put into
place. Suggestions as to the appropriate corrective action will
also be made. The Task Leader is responsible for implementing
any corrective actions. The QAM will conduct a follow-up
investigation to determine the effectiveness of the corrective
action.

J

J
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24 .0 QUALITY ASSURANC2 REPORTS TO MANAGEMENT

In general, monthly summary reports to management shall
»

include information from:

• Inspections/ performance audits and/or systems audits.
• Reports and/or findings of irregularities or non-

conformance to program quality policies.
• Status of solutions to any problem area.

Procedurally, the QA Monitor will prepare the reports to
management. These reports will be addressed to the Project
Manager and the QA administrator. The summary of findings shall
be factual, concise and complete. Any required supporting
information will be appended to the report.

I
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25 .0 REPORT DESIGN
The project report will contain the following sections:

(1) Executive Summary
(2) Overview of the Experimental Design

Background A

Purpose and Objectives -.
Experimental Design *

(3) Description of the Results "K
.v'(4) Conclusions and

(5) Methodological Report J
Experimental Design
Sampling Procedures J
Chemical Analysis ••
Statistical Analysis *
Data and Data File Documentation 1

-^

This QA plan will be included as appendix together with •. _^
documentation of any deviations from the plan. Results of ,-
analyses of external QA, replicate and duplicate analyses will be *
presented and discussed. J
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G E O T E C H M 1 C A L A N D H Y D R O L 0 6 I C A L I N V E S T ; S A T I O NS P E C I F I C A T I O N S
Wau k e g a n - Wa s t e D i s p o s a l S i t e S t u d yPr o j e c t S 9 4 - 2 2 2 4

1 .0 S c o c e o f Wo r k
1 . 1 The f i e l d work area fo r t h i s i n v e s t i g a t i o n s h a l l b e c o n f i n e dto t h e J o h n s -M a n v i 1 1 e Sa l e s Co r p o r a t i o n , Wau k e g a n , I l l i no i sp l an t proper ty a s s hown on con t r a c t d r aw i n g s l i s t e d b e l o w .

Con t r a c t D r aw i n g s
Dwg . No . T i t ! e Rema r k s
A 3 6 1 2 1 - 4 P r o p o s e d Grou n dwa t e rMon i t o r i n g We l l Lo ca t i o n s
A 3 6 1 2 2 - 4 Pr o p o s e d So i l S am p l i n gLo c a t i o n s
A 4 2 0 0 0 - 1 Topograph i c Map The S idewe l l Co . dwgWas t e D i s p o s a l S i t e Study J o b No . T 2 - 0 2 0

1 .2 T h e g e o t e c h n i c a l a n d hyd ro l og i c a l i n v e s t i g a t i o n s h a l lc o n s i s t o f t h e f o l l ow i n g p h a s e s :
1 . 2 . 1 Wor k P l a n P r e p a r a t i o n .

Th i s pha s e s hou l d i n c l u d e t h e f o l l ow i n g i t em s :
1 . 2 . 1 . 1 S i t e Hea l t h a n d Safety P l a n .
1 . 2 . 1 . 2 Q u a l i t y A s s u r a n c e P r o j e c t P l a n .
1 . 2 . 1 . 3 F i e l d P r o t o c o l s .
1 . 2 . 1 . 4 Su b c o n t r a c t o r P r o c u r em e n t .
1 . 2 . 1 . 5 S i t e Safety a n d De c o n t am i n a t i o n F a c i l i t i e s .
Th e i n i t i a l s i t e v i s i t p o r t i o n n o rma l l y a s s o c i a t e dw i t h t h i s p h a s e w i l l b e c o m p l e t e d d u r i n g b i d d i n g
p h a s e p r i o r t o i s s u a n c e o f c o n t r a c t .
S e e p a r a g r a p h s 1 . 3 a n d 1 . 4 f o r s u bm i t t a l
r e q u i r e m e n t s .
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1 . 2 . 2 So i l S a m p l i n g a n d A n a l y s i s .
1 . 2 . 2 Groundwa t e r Mon i t o r i n g We l l I n s t a l l a t i o n .
1 . 2 . 4 Gr o u n dw a t e r Qu a l i t y S am p l i n g a n d A n a l y s i s .
1 . 2 . 5 P r e p a r a t i o n a n d Subm i t t a l o f T e c h n i c a l R e p o r t .

The repor t sha l l i n c l ude the techn i ca l memorandumsfor the so i l and -water s amp l i n g and a n a l y s i s .
1 .3 W i t h i n th i r ty ( 3 0 ) days f rom award o f c o n t r a c t a n d p r i o r t cthe i n i t i a t i o n of any s i t e work , the Co n s u l t a n t sha l l s u bm i tt o t h e Own e r , I l l i n o i s E R A , and U S E P A f o r app r ova l o f t h ef o l l ow i n g do c umen t s a nd/or p l a n s :

1 . 3 . 1 S i t e Hea l t h a n d Safety P l a n .
1 . 3 . 2 Qu a l i t y A s s u r a n c e Pro j e c t P l a n .
1 . 3 . 3 F i e l d P r o t o c o l s .
1 . 3 . 4 S i t e Safety a n d De co n t am i n a t i o n Fa c i l i t i e s .

1 .4 P r i o r t o t h e i n i t i a t i o n o f a ny s i t e w o r k , t h e Co n s u l t a n tsha l l s ubm i t to the Owner on ly for a p p r o v a l of the f o l l o w i n g
documen t s and/or p l an s :
1 . 4 . 1 Su b c o n t r a c t o r P r o c u r em e n t .

2 .0 Work No t I n c l ud ed
2. 1 S i t e Da ta

^~^ The c o l l e c t i o n and c a t a l o g i n g of e x i s t i n g s i t e da t a tod e v e l o p a b i b l i o g r a p h y of the e x i s t i n g d i s p o s a l s i t e . Thenece s sary i n f o rma t i o n for th i s f un c t i o n w i l l be p r o v i d e d byt h e O w n e r .
2 . 2 T o p o g r a p h i c Survey

A r e c e n t t o p o g r a p h i c map w i l l be p r o v i d e d by the O w n e r . Seec o n t r a c t d r aw i n g l i s t .
2 .3 W a r n i n g S i g n I n s t a l l a t i o n x

The i n s t a l l a t i o n of wa r n i n g s i g n s w i l l be c omp l e t e d u n d e r
s e p a r a t e c o n t r a c t i s s u e d by the J o h n s -Ma n v i 1 1 e VJ a u k e a a nP l a n t .
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3.C Sits Hea l th and Safe ty P l a n
Pr i o r to the i n i t i a t i o n of any on - s i t a d r i l l i n g , severa l i t emss h a l l be p r o v i d e d a n d/ o r p ro c edu r e s e s t a b l i s h e d by theCon s u l t a n t . The work under th i s s e c t i on sha l l c o n s i s t of the
f o l 1 o w i n g :
3 . 1 Do c um e n t a t i o n o f F i e l d Da t a a n d Labo ra t o r y Wo r k .

S t a n d a r d forms s ha l l b e r equ i r e d fo r b o r i n g l o g s , c h a i n o fcu s tody r e c o r d s , f i e l d a n d l a bo r a t o r y n o t e b o o k s , s am p l el a b e l s , e t c .
3 .2 S i t e Safety

Si t e safety p r og r am sha l l be d e v e l o p e d i n a c c o r d a n c e w i t ha p p r o v e d op e r a t i n g p ro c edu r e s . The s e p r o c e du r e s s ha l l b e
d i s t r i b u t e d to a l l f i e l d p e r s o n n e l i n c l u d i n g s u b c o n t r a c t o r s .Standa rd safety prac t i c e s for d r i l l i n g sha l l be adhe r ed toi n c l u d i n g p e r i o d i c c h e c k i n g o f e q u i pm e n t .

3 .3 Emergen cy Pr o c e d u r e s
A p e r s o n sha l l be r equ i r ed o n - s i t e at a l l t ime s that i st r a i n e d i n emergency f i r s t a id . A r r a n g em e n t s s ha l l be madei n advance for emergency med i ca l treatment , po s t i ngt e l e p hon e numbe r s fo r emergency and ambu l a n c e s e r v i c e s , andname , d i r e c t i on s , te l ephone numbe r of neare s t med i c a lf a c i l i t i e s .

3 .4 Pe r s o n n e l Pro t e c t i v e E q u i pm e n t
S e e S i t e Safe ty D e c o n t a m i n a t i o n Fa c i l i t i e s , pa r ag r aph 7 . 0 ,pag e 5 of the s p e c i f i c a t i o n s .

3 . 5 Wea t h e r
Un d e r extreme wea t h e r c o n d i t i o n s , a n a s s e s s m e n t s h a l l b emade for the n e c e s s i t y of add i t i o n a l p r o t e c t i o n a n d/o rm o n i t o r i n g o f p e r s o n n e l ( e . g . , f o r hea t s t r e s s ) .

3.6 A d e c o n t am i n a t i o n p r og r am sha l l b e e s t a b l i s h e d fo r p e r s o n n e l
l e a v i n g t h e d i s p o s a l s i t e .

- 3 -
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3.7 The S i t e Hea l t h and Safety P l a n sha l l b e c o n s i s t e n t wi th andwork performed sha l l comp ly w i th the f o l l o w i n g :
3 . 7 . 1 U S E P A - O c c u p a t i o n a l H e a l t h a n d Sa f e t y Ma n u a l
3 . 7 . 2 U S E P A O r d e r 1 4 4 0 . 1 - R e s p i r a t o r y P r o t e c t i o n
3 . 7 . 3 U S E P A Orde r 1 4 4 0 . 3 - Hea l t h a n d Safety Requ i r em e n t sfor Emp loyee s Engag ed i n F i e l d Ac t i v i t i e s
3 . 7 . 4 U S E P A - I n t e r im S t a n d a r d O p e r a t i n g Sa f e t y G u i d e s
3 . 7 . 5 I l l i no i s Oc c u p a t i o n a l Safe ty a n d Hea l t h A c t
3 . 7 . 6 Actua l d i sposa l s i te c o nd i t i o n s

Qu a l i t y A s s u r a n c e P r o j e c t P l a n
4. 1 Th e C o n s u l t a n t sha l l d e v e l o p a qua l i t y a s s u r a n c e p r o j e c tp l a n for the s am p l i n g , a n a l y s i s , and data h a n d l i n g of theva r i o u s so i l and water s amp l e s . The p lan sha l l bec o n s i s t e n t w i th the r equ i r emen t s of :

4 . 1 . 1 U S E P A Q A M S - 0 0 5 / 8 0 I n t e r im Gu i d e l i n e s a n dSp e c i f i c a t i o n s f o r P r e p a r i n g Qu a l i t y A s s u r a n c eP r o j e c t P l a n s
4 .2 T h e Co n s u l t a n t sha l l u s e a c c e p t ab l e Q . A . / Q . C . p r o g r am s .Sp e c i f i c i tems of con c e r n that sha l l be s a t i s f a c t o r i l yc omp l i e d w i th as fo l l ows :

4 . 2 . 1 E q u i p m e n t sha l l b e m a i n t a i n e d a n d c a l i b r a t e d a t
r e g u l a r i n t e r v a l s .

4 . 2 . 2 Proc edu r e s f o r s amp l i n g sha l l fo l l ow ASTM me thod s
and/or adhere to EPA gu i d e l i n e s .

4 . 2 . 3 S t a n d a r d f i e l d no t e boo k s s ha l l b e u s e d d u r i n g
s a m p l i n g t o r e c o r d a l l i n f o rm a t i o n and o b s e r v a t i o n s .

4 . 2 . 4 Wo r k sha l l b e c a r r i e d o u t on l y b y q u a l i f i e d
p e r s o n n e l .

4 . 2 . 5 S amp l e cus tody sha l l b e documen ted by t h eC o n s u l t a n t ' s p r o c e d u r e s w h i l e i n - h o u s e , a n d b y EPAg u i d e l i n e s o u t l i n e d "T e s t M e t h o d s f o r E v a l u a t i n gS o l i d s W a s t e ( E P A - S W - 8 4 6 , 1 9 8 0 ) " a s n e c e s s a r y . I n
add i t i o n ov e r a l l samp l e cus tody sha l l c omp l y w i t hp a r a g r a p h 4 . 1 . 1 above .

- 4 -
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5 . 0 F i e l d P r o t o c o l s
The Con s u l t a n t sha l l d e v e l o p f i e l d p r o t o c o l s fo r v a r i o u ss i t ua t i on s that may occur dur ing the f i e ld pha s e . S i t u a t i o n s top l a n for but not l im i t ed to :
5 . 1 D e c o n t am i n a t i o n o f e q u i pm e n t , a n d s am p l i n g e q u i pm e n t b e tw e e nsamp l i ng .
5 .2 D i s p o s a l p ro c edur e s o f a n y con tam i na t ed s o i l s , g r oundwa t e r s , e t c .
5 .3 Ho l e a b a n d o nme n t p r o c e d u r e s .
5.4 Procedure s to be taken i f any dangerous v apo r s , i e . xy l e n e ,e t c . , are encoun t e r ed dur i ng d r i l l i n g .

6 . 0 S u b -Co n t r a c t o r s P r o c u r em e n t
The Con s u l t a n t sha l l submi t the requ ired documents to the i rpro spe c t i v e sub-con t rac tor s for b i d d i n g var i ou s work to bes u b - c o n t r a c t e d . C o n s u l t a n t s h a l l s u bm i t t h e nan e/s o f s u b -c o n t r a c t o r/ s and s cope of work to be pe r fo rmed for approva l by theOwn e r .

7. C " S i t e Safe ty De c o n t am i n a t i o n Fac i l i t i e s
7. 1 Th e Co n s u l t a n t s h a l l p r o v i d e s i t e safe ty a n d d e c o n t am i n a t i o nf a c i l i t i e s . A comb i n a t i o n d e c o n t am i n a t i o n and o f f i c e

t ra i l e r sha l l be s upp l i e d for s i te use by a l l f i e ldp e r s o n n e l . In add i t i o n , per sona l a i r s amp l e r s sha l l be wornby a l l f i e ld per sonne l to mon i t o r a i r bo r n e a s b e s t o s .F i l t e r s w i l l be ana l y z ed for a s b e s t o s f i b e r s .
7.2 I t i s a s s uned that the s i t e hea l t h and safety a s s e s s m e n trecommends Leve l C protec t i on for al l on- s i t e a c t i v i t i e s .The Con s u l t a n t sha l l u s e d i s p o s a b l e p e r sona l p ro t e c t i v ec l o t h i n g a n d d e c o n t am i n a t i o n m a t e r i a l s .

8 .0 S i t e Survey
3.1 The Con s u l t a n t sha l l r e ta i n a r eg i s t e r e d I l l i no i s l and

surveyor t o p r o v i d e temporary o n - s i t e b e n c h ma r k s f r om wh i c hdr i l l c r ews s h a l l e s t a b l i s h l o c a t i o n s a n d s u r f a c e e l e v a t i o n sof each b o r i n g . The survey t o l e r a n c e s h a l l be a s f o l l o w s :
8 . 1 . 1 Al l b o r i n g l o c a t i o n s : H o r i z . - + 1 ft .S . I . 2 Gro u n d wa t e r mo n i t o r i n g w e l l s , Ver t . E l e v -

± O . C 1 f t .8 . 1 . 3 S o i l b c r i n a s , V e r t . E l e v . -
+ C. I f t
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3.2 The actual l o c a t i o n of the bo r i n g s per d raw i ng s to be w i t h i none ( 1 ) foot + _ in any hor i zon ta l d i r e c t i o n due to o n g o i n gac t i v i t i e s at the s i t e a n d/o r na tu r e of the wa s t e fillmate r i a l .
3 .0 S o i l S amp l i n g a n d An a l y s i s

9. 1 Th e Co n s u l t a n t sha l l d e t e rm i n e wh e t h e r t h e s u r f a c e , n e a rs u r f a c e , and s u b s u r f a c e s o i l s a r e c o n t am i n a t e d w i t h
hazardous s u b s t a n c e s . Th i s sha l l i n c l ude s amp l e s from bothfi l l m a t e r i a l s a nd na tura l u nd e r l y i n g s o i l s whe r e p r a c t i c a l .
9 . 1 . 1 D i s p o s a l o n - s i t e a n d p e r im e t e r ( n o n - d i s p o s a l a r e a s )soi l samp le s shal l be ana lyzed for the p r e s e n c e of

sub s tance s i d e n t i f i e d . i n pa rag raph 9 . 2 .R e p r e s e n t a t i v e surface a n d n e a r - s u r f a c e s o i l s a m p l e sc o u l d be o b t a i n e d wi th a s o l i d - s t em hand a u g e r .
9 . 1 . 2 Surface and near- sur face s amp l e s sha l l b e taken a t0 .0 t o 0 .5 foot a n d 1 .0 t o 1 . 5 fee t typ i c a l l y a tfour (4) p l a c e s a t each l o c a t i o n . At e a c h o f t h e s ebor i ng l o c a t i o n s , a c ompo s i t e s amp l e sha l l be madeof the four surface s amp l e s and another c omp o s i t e

s am p l e s ha l l be made o f the four n e a r - s u r f a c es am p l e s . Th e p r o p o s e d o n - s i t e a n d p e r im e t e rs amp l i n g l o ca t i on s are shown on con t rac t d r aw i n g s .Samp l i n g equ ipment shal l be d e con t am i na t ed be tweens amp l e s .
9 . 1 . 3 From t h e d i s p o s a l o n - s i t e so i l b o r i n g s ,r ep r e s en ta t i v e s ub s u r f a c e s amp l e s sha l l be ob t a i n e da t two a n d o n e - h a l f ( 2 . 5 ) foot i n t e r v a l s i n t h ewas t e fi l l ma t e r i a l u s i n g a s t a n d a r d s p l i t - s p o o ns amp l e r unt i l the natura l g round i s r ea ch ed . In•^- order to m i n im i z e the po s s i b i l i t y of c o n t am i n a t i n g

t h e u nd e r l y i n g natura l s o i l s , t h e so i l b o r i n g st h rough the was t e fi l l ma t e r i a l s h a l l , to the e x t e n tp o s s i b l e , not pene t ra te i n to the und e r l y i n g na t u ra ls o i l s . Upo n f i e l d d e t e rm i n a t i o n of the tota l d ep tho f wa s t e f i l l ma t e r i a l a t ea ch b o r i n g h o l e , U S E P Awi l l d e t e rm i n e , i n c o n s u l t a t i o n w i t h t h e O w n e r , t h e
p e r c e n t a g e of the fil l s am p l e s to be a n a l y z e d . Ther ema i nd e r sha l l be proper ly s t o r ed for fu turea n a l y s i s i f r e qu i r e d .

9 . 1 . 4 C o n t i n u o u s s am p l i n g from t h e p e r i m e t e r ( n o n - d i s p o s a la r e a s ) so i l bo r i n g ho l e s s ha l l be o b t a i n e d to ad e p t h o f th i r ty ( 3 0 ) fee t b e l o w t h e l ow e s t l e v e l o fwa s t e d e p o s i t i o n .
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9 . 1 . 5 The so i l b o r i n g s sha l l be made wi th a s t a n d a r d 51 /4 " O . D . h o l l ow stem auger . Samp l e sha l l b e
ob ta i n ed u s i ng sp l i t s poon s amp l i n g or th in wa l ltube s , a s f ie ld c ond i t i o n s perm i t , fo l l ow i ng ASTMp r o c e d u r e s .

9 . 1 . 6 A l l s amp l i n g a n d te s t i ng sha l l conform t o gu i d e l i n e si n t h e U s e r T s Gu i d e t o t h e U S E P A Con t r a c t L a b o r a t o r yPro g r am ( C L P ) p r epar ed b y t h e S amp l e Man a g em e n tO f f i c e o f CL? a n d p u b l i s h e d i n Aug u s t 1 9 5 2 .
9 . 1 . 7 Cut t i n g s c a n b e d i s po s e d o f on s i t e .
9 . 1 . 3 Al l samp l e s and data ob ta i n ed s hou l d be s tored fo rtwelve ( 1 2 ) months after comp l e t i on of labora torywork . The Owner sha l l be not i f i ed pr ior tod i s p o s i n g of the s amp l e s .

9.2 So i l s amp l e s wou l d b e ana l y z ed for :
9 . 2 . 1 A s b e s t o s f i b e r s
9 . 2 . 2 E n g i n e e r i n g p r op e r t i e s ( s i e v e , s p e c i f i c grav i ty ,mo i s ture con t en t , Atterberg l im i t s , p e rmeab i l i t y ) .
9 . 2 . 3 Inorgan i c Ana l y s i s Data Sheet (Tab l e 1 )
9 . 2 . 4 Orga n i c Ana ly s i s Da t a Shee t (Tab l e 2 )

Non - p r i o r i t y p o l l u t a n t h a z a r dou s s u b s t a n c e s l i s t
c omp o u n d s may be d e l e t e d excep t for Xy l e n e .

9 . 2 . 5 Th i r am
9.3 A technica l memorandum de s c r i b i n g the so i l s amp l i n g andana lys i s program sha l l be prepared . The techn i ca lmemorandum sha l l inc lude a de s c r i p t i on of the s amp l i n gprocedure , a summary of the laboratory test re su l t s , andc o p i e s o f t h e l abora to ry data s h e e t s . F i v e (5 ) c op i e s o ft h e t e c h n i c a l m em o r a n d um s h a l l be s u bm i t t e d to th e Own e r andI l l i n o i s E P A , a n d U S E P A .
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9.4 Fo r t h e p u r p o s e o f c o m p l e t i n g a b i d e s t ima t e , t h e f o l l o v / i n ga s s um p t i o n s c a n b e u s e d f o r e s t im a t e d q u a n t i t i e s :
9 . 4 . 1 Three h u n d r e d ( 3 0 0 ) l i n e a l fee t ( 1 C b o r i n g l o c a t i o n sx 30' depth e a c h ) o f so i l b o r i n g s . Th i s w i l l

i n c l u d e o n e h u n d r e d a n d twenty ( 1 2 C ) l i n e a l f e e t o fcon t i n uou s so i l s amp l i n g , 4 per ime te r ( n o n - d i s p o s a la r e a s ) h o l e s x 30 ' d e p t h .
9 . 4 . 2 Tw o ( 2 ) c om p o s i t e s amp l e s f r om ea c h s o i l b o r i n gl o c a t i o n sha l l b e taken p e r p a r a g r a p h s 9 . 1 . 1 a n d

9 . 1 . 2 .
S . 4 . 3 T e n ( 1 0 ) s u r fa c e a n d n e a r - s u r f a c e s o i l s am p l e sl i s t ed i n paragraph 9 . 4 , 2 above sha l l b e ana l y z e dp e r p a r a g r a p h 9 . 2 .
9 . 4 . 4 S e v e n t y - s i x ( 7 6 ) s u b - s u r f a c e s o i l s a m p l e s s h a l l b et a k en . Breakdown of the se s amp l e s as f o l l ow s .

9 . 4 . 4 . 1 Seven ty- two ( 7 2 ) s amp l e s from s i x ( 6 )
so i l b o r i n g h o l e s i n t h e wa s t e f i l lmate r i a l , 12 samp l e s p e r ho l e ( 3 0 ' dep th- 2 . 5 ' i n t e r v a l s ) .

9 . 4 . 4 . 2 Fou r (4 ) s am p l e s , o n e s amp l e ea ch f romthe per imeter ( d i s p o s a l o f f - s i t e ) so i lb o r i n g h o l e s .
9 . 4 . 5 S i x t e e n ( 1 6 ) s u b s u r f a c e so i l s amp l e s s ha l l b eana l yzed p e r pa rag raph 9 . 2 . The s amp l e s sha l lc o n s i s t o f tv/e l v e ( 1 2 ) wa s t e f i l l m a t e r i a l s a m p l e s(2 s amp l e s pe r 6 d i s po s a l o n - s i t e h o l e s ) and f ou r( 4 ) na t u ra l so i l s amp l e s p e r p a r a g r a p h 9 . 4 . 4 . 2 a b o v e
9 . 4 . 6 S i t e s am p l i n g taam c o n s i s t s o f o n e e n g i n e e r i n gg e o l o g i s t / g e o t e c h n i c a l e n g i n e e r / h y d r o g e c l o g i s t , a n dtwo t e c h n i c i a n s .
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1 G. 0 Groundwa t e r Mo n i t o r i n g '//e l l I n s t a l l a t i o n

1 0 . 1 T h e Co n s u l t a n t s ha l l i n s t a l l g r o u ndwa t a r m o n i t o r i n g w e l l s a tl o ca t i on s shown on the contrac t d r aw i n g s .
1 0 . 2 T h e s e w e l l s s n a i l b e u s ed t o d e t e rm i n e whe t h e r t h e n e a rs u r f a c e g roundwat e r i s con tam ina t ed wi th haza rdou ss u b s t a n c e s .

1 0 . 2 . 1 Gro u n dwa t e r mo n i t o r i n g we l l s wi l l n o t b e d r i l l e dthrough waste fil l mater i a l a n d/o r i n s t a l l e d in thed i s p o s a l o n - s i t e a r e a .
1 0 . 2 . 2 Th e pe r ime t e r ( n o n - d i s p o s a l a r e a s ) we l l s sha l l b ed r i l l e d and s c r e e n e d so a s to m o n i t o r the u p p e r mo s tpo r t i o n of the s h a l l ow a q u i f e r . .

1 C . 3 Sc r e e n p o s i t i o n s sha l l b e d e t e rm i n e d i n t h e f i e l d b a s e d o nt h e s u b s u r f a c e c o n d i t i o n s .
1 0 . 4 T h e m o n i t o r i n g w e l l s s h a l l b e c o n s t r u c t e d i n c om p l i a n c e w i u hFed e r a l a n d Sta t e r e g u l a t i o n s . We l l d r i l l i n g andi n s t a l l a t i o n sha l l be logged and i n spe c t ed by a q ua l i f i e dh y d r o g e o l o g i s t/ g e o t e c h n i c a l e n g i n e e r/ e n g i n e e r i n g g e o l o g i s t .

Gene r a l r equ i r emen t s are :
1 0 . 4 . 1 A l l d r i l l i n g e q u i pm e n t , p i p e , a n d m a t e r i a l s s h a l l b ede con tam ina t ed before dr i l l i n g .
1 0 . 4 . 2 E i g h t ( 3 ) i n ch m i n i m um d i ame t e r b o r e h o l e s sha l l b edr i l l ed wi th a h o l l ow s t em aug e r or c a b l e too l dr i l lr ig .
1 0 . 4 . 3 A c o n t i n u o u s s amp l e o f t h e na t u ra l g round s h a l l b etaken in each wel l for the pu rpo s e of a g e o l o g i c a l

l o g . No so i l s amp l e s w i l l b e r e qu i r e d fo r c h em i c a lno r e n g i n e e r i n g p r op e r t i e s a na l y s e s from the g r o u n dwater mon i t o r i n g wel l s i t e s .
1 0 . 4 . 4 Th e mo n i t o r i n g w e l l s s h a l l b e c o n s t r u c t e d a s p e rdeta i l s a t tached to these s p e c i f i c a t i o n s .
1 0 . 4 . 5 W e l l s s ha l l b e d e v e l o p e d w i t h a i r , b a i l i n g , o rs u r g i n g t e c hn i qu e s af ter i n s t a l l a t i o n .
1 0 . 4 . 6 A l l d r i l l i n g e q u i pm e n t , p i p e , a n d m a t e r i a l s s h a l l b ed e c o n t am i n a t e d b e fo r e p r o c e e d i n g to th e nex t h o l e .
1 0 . 4 . 7 T o p o f c a s i n g a n d s t a b l e g r o u n dw a t e r e l e v a t i o n s

s ha l l b e o b t a i n e d f o r a l l w e l l s t o w i t h i n 0 . 0 1 f o o t .
1 0 . 4 . 8 F i e l d h y d r a u l i c c o n d u c t i v i t y t e s t s s h a l l b e

c o n d u c t 2 d o n s eme w e l l s i f a q u i f e r c h a r a c t e r i s t i c sp e rm i t .

- 9 -



Col 0\«
5 7 1 / 8 4

1 0 . 4 . 9 A l l groundwater samp l e s a n d data o b -ta i ned sha l l b e stored fo r twe lve ( 1 2 ) mon t h sa f t e r c om p l e t i o n o f l a b o r a t o r y wo r k . Th e Ow n e rsha l l be n o t i f i e d p r i o r to d i s p o s i n g of thes amp ! e s .
1 C . 5 A t e c hn i c a l m emo r a n d um d e s c r i b i n g t h e g r o u n dwa t e r m o n i t o r i n gwe l l i n s t a l l a t i o n sha l l be p r e p a r e d . The t e c h n i c a lmemorandum sha l l i n c l ude a d e s c r i p t i o n of the d r i l l i n g ,i n s t a l l a t i o n of w e l l s , a summary of the f i e l d test r e s u l t s ,and a map of the wate r t ab l e e l e v a t i o n s (a p o t a n t i o m e t r i cg round wa t e r m a p ) . F i v e (5 ) c o p i e s c f t h e t e c h n i c a l

memorandum sha l l b e s ubm i t t e d t o t h e Ow n e r , I l l i n o i s E ? A ,a n d U S E P A .
1 0 . 6 Fo r t h e p u r p o s e o f c omp l e t i n g a b i d e s t i m a t e , t h e f o l l o w i n ga s s ump t i o n s can be u s ed for e s t ima t e d q u a n t i t i e s :

One hundred and fifty ( 1 5 0 ) l i nea l feet o f d r i l l i n ga n d we l l i n s t a l l a t i o n , f i ve (5 ) p e r i m e t e r ( d i s p o s a lo f f - s i t e ) w e l l s x 30 I f e a c h . T h i s i n c l u d e s on ehundred and fifty ( 1 5 0 ) l i nea l feet o f c o n t i n u o u sso i l sa~p l i ng .
1 0 . 6 . 2 S i t e d r i l l i n g a n d s am p l i n g t eam c o n s i s t s o f o n ee ng i n e e r i n g g eo l o g i s t/g eo t e c h n i c a l e n g i n e e r/hydrogeo l og i s t , and two t e c h n i c i a n s .
1 0 . 6 . 3 F i e l d hydrau l i c c o n d u c t i v i t y te s t s a n d g r o u n dwa t e re l e va t i o n mea s u r emen t s sha l l be p e r f o rme d by s i t es amp l i n g team pe r s onn e l .
1 0 . 6 . 4 A l l wate r u s e d o r d i s c h a r g e d i n t h e d r i l l i n g p r o c e s sand a l l dr i l l c u t t i n g s can be d i s p o s e d of on s i t e .

1 0 . 6 . 1

- 10 -



061 OH
9/ 1/8 *4

1 . C Gr o n n dw a t e r Qu a l i t y S am p l i n g and An a vis i s
1 1 1 The Con s u l t a n t sha l l prov ide water qual i ty data ford e t e rm i n i n g whe t h e r t h e g roundwa t e r i s c o n t am i n a t e d w i t hh a z a r d o u s s u o s t a n c e s . Wa t e r qua l i t y s am p l e s s h a l l b e

ana l y z ed for the p r e s e n c e of s u b s t a n c e s i d e n t i f i e d i npa rag raph 1 1 . 2 . Repr e s e n t a t i v e s amp l e s sha l l b e ob t a i n e dfrom each n ew mo n i t o r i n g w e l l . S am p l i n g e q u i pme n t s h a l l b ed e c o n t am i n a t e d be tween s amp l e s . A l l s amp l i n g a n d t e s t i n gs ha l l c o n f o rm to g u i d e l i n e s i n t h e U s e r ' s G u i d e t o t h e USEPA CL? prepared by the Samp l e Manag emen t Of f i c e o f CLP andpub l i s h e d i n Augu s t 1 9 8 2 .
1 1 . 2 Gro u n dwa t e r s amp l e s s ha l l b e ana l y z ed fo r :

1 1 . 2 . 1 As b e s t o s f ibers
1 1 . 2 . 2 I n o r g a n i c An a l y s i s Da t a She e t ( T a b l e 1 )
1 1 . 2 . 3 Organ i c Ana l y s i s Da ta Shee t (T a b l e 2 )

Non - p r i o r i t y p o l l u t a n t h a z a r d o u s s u b s t a n c e s l i s tc ompou n d s may be d e l e t e d e x c e p t of Xy l e n e .
1 1 . 2 . 4 Th i ram

1 1 . 3 A techn i ca l memorandum d e s c r i b i n g t h e g roundwat e r s am p l i n gand a na l y s i s p r o g r am sha l l be p r e p a r e d . The memo r a n d umsha l l r e commend whe t h e r or no t add i t i ona l g roundwa t e r w e l l sand s amp l i n g may be requ ired based on the f i n d i n g s . Thetechn i ca l memorandum sha l l i nc lude a de s c r i p t i o n of thes am p l i n g p r o c e d u r e , a summary of the l a bo r a t o r y t e s tr e s u l t s , a n d cop i e s o f t h e l abora to ry data s h e e t s . F i v e (5 )c op i e s of the techn ica l memorandum sha l l be subm i t t e d to theOwne r , I l l i no i s EPA , a n d USEPA .
1 1 . 4 For t h e p u r p o s e o f c omp l e t i n g a b i d e s t i m a t e , t h e f o l l o w i n ga s s ump t i o n s can be u s ed fo r e s t ima t e d q u a n t i t i e s :

1 1 . 4 . 1 Two (2 ) groundwater s amp l e s sha l l b e taken from eachwe l l . F i v e (5 ) g r o u n dwa t e r s am p l e s , o n e f r om ea c hwe l l , s ha l l b e ana l y z ed p e r p a r a g r a p h 1 1 . 2 .
1 1 . 4 . 2

1 1 . 4 . 3

S i t e s amp l i n g team con s i s t s of one geo t e chn i c a le n g i n e e r / e n g i n e e r i n g g e o l o g i s t / h y d r o g e o l o g i s t , a n dtwo t e c h n i c i a n s .
Al l water purged fromcan be d i s p o s e d of on t h e w e l l s du r i n a th e s amp l i n gs i t e .
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TABLE 1

Sample No.

INORGANICS ANALYSIS DATA SHEET

LAB NAME _____
LAB SAMPLE ID. NO.

CASE NO.
QC REPORT NO.

1. Aluminum
2. Chrsmium
3. Barium__

Beryllium
3. Cscait
6. Cocoer
7. Iran
2. Nickel
9. Mar«ane«

TASK 1 (Elements to be Identified and Measured}
ug/1 or rug/kg(circle one)

10. Zinc
ug/1 or
(circle one)

11. Boron
12. Vanadium
13. Silver

1. Arsenic
2. Antimenv
3. Seienium

Thallium

TASK 2 (Elements to be Identified and Measured)
ug/1 or mg/Vcg(circle one)

5. Mercury
6. Tin
7. C
2. Lead

ug/1 or
(circle one)

TASK 3 (Elements to be Identified and Measured)
ug/I or mg/Vg
(circle one)1. Ammonia

2. Cyanide______________________
' 3. Sulfide

COMMENTS:



TASLE 2

OKCAMC3 AKALY3B OATA 3M2TT

______________ ClMMw
L3.NOJ N«t

Mutter DM«cu«n
ACSC9UPOUNO5

10

CA3*
(21 AJ
E3A)
(5»A) 2-<
OIAI 123-13.2
O»A) 103-47.1
(5? A) U-7J-3__2.
(MA) tCO-Sr-7
(J»A)

S7JU-)
liJA)

SAStTNeUTXAl. COMPOUNCS
(1S1

tanzitfim
119-n-i

(98) .
( 128)
(116) ill m > bU(7-otorr»Tf»»IVfTn«T
(258) ^l.JJ.T ! uron* e*t?u 1 «•»«

M-iQ.I 1,2*1

ors: l.*-dt«3Mar« &««»««%•
»!.**-!

OJB)

•J79I

(MSI rca%
(•Ift) 10!- JJ-) «-Of?<«el

in t7-gntu'Uijea»uti»!)
(MS) Ill.fUl »g (2^*<tou»ffagr) «K«'
IJ2SI n -a- :
• 316)
Oft) 7S.W.I -wo
(JJS) •t-TS.J

(42S)
(4)9) i7 !••«.? Sw>,
(ME) M7-I1.7 ba C7-«
•479) S3.4I.7

081
I3l . i l . )
U.M.) v^j

S*s (or Afprvprwu Factor)

(7191 JO.JJ-J

(739) 237-M
(748) 211-31-1
(7TB) 79UM-4
(7181

lft.2».2
(MS) »U7%7 guor-n«
(It SI

(138) 153.39.1

VCtATBJS

(•V)
J4.23.5 eirton

(TV)
(15V) 157J4.2

71.35-t 1,1.1.trig (ere«t?«B»
(I3V1 73.)fc.3 l.l^iiOlgr&rr-af-.

r>^0-5 I.I.2.
(IJV)
(ItV) 7J-SS-)
(t»V1 110.73^
(23 vi 47-U.1 r-!e

(30V1 IH-W-J
(32V) n-17.5 LI
(33V1 !Ca4l^2^

iooti-at-35

(MV1 >»•»•««•>» rftisv

(UV)

(XV) »J.7I
(J'.VI
UJV)

UIV)

•«.::



TABLi 2

ORCAMa AHAi.YHS DATA 5HCTT SMTIOI* i

t_»oor»torr
LO- QC Rwon Not

rrt GAS*
i;»p» 5WJ8.2

Mulnptr Dmction Limia fty I Q or 10 Q (Cwck Bex tar Aporoprut* ficrsr)

Rsncacs
am) rrt CAS i

(101P1
W.J7.I .SMC

tftlerean*
jo.:?-i_».« < IO*P>

OP) nin.it.5
•*?>

77-15^ g>cr;n

I'.SJPI CC-4HC 7.3.7.^tfTlg?

Corel* an«)

Nan^naritr f«ttuni(t Ha
ACS C3MPCUNO3

ilafi

CASf (ewcivcra) CAS »

IOS.10.1 ̂ -^tfSet*»I

4;.n-1 inilir*

(eirsle -an«)
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EXHIBIT 3
A. Remedial Investigation Report

The objectives of the RI report will be to document
the procedures and results of the detailed site characterizationstudies. The RI report will include a discussion of the
following:

a. Description of air/soil/sediment sampling
procedure;

b. Summary of air/soil/sediment laboratorytest results;
c. Copies of air/soil/sediment laboratory

data sheets;
d. Description of drilling and installation

of wells;
e. Summary of well field test results, includinga potentiometric map;
f. Copies of boring logs;
g. Description of groundwater sampling procedure;
h. Summary of groundwater test results;
i. Copies of groundwater laboratory data sheets;and
j. An endangerment assessment, including the

following:
(1) Objectives

The assessment has two objectives: (1) to provide an evaluation
of the level of endangerment to human health and the environment
posed by potential or actual release of hazardous substances
from the Disposal Area and (2) to provide a basis to differen-
tiate among alternatives in selecting recommended remedial
measures. The assessment will involve three steps: identifying
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contaminants (amount and form), exposure pathways, environ-
mental fate and transport mechanisms, and receptors; researching
hazard information on the contaminants of interest; and evalu-
ating the overall risk to the environment and public health
and welfare.

(2) Identify Contaminants, Pathways, and Receptors
Data collected during the field investigations shall be reviewed
to identify contaminants which appear to be present in signifi-
cant concentrations. The amount and form of these contaminants
shall be quantified to the extent possible. Possible pathways
for contaminant migration shall also be identified. Factors
to be considered in evaluating the direction and extent of
potential contaminant migration shall include soil permeability,
depth to the saturated zone, hydraulic gradients, waste charac-
teristics, meteorological factors, the effects of natural or
man-made barriers, the experiences and approaches used in
similar situations by State and Federal agencies and private
parties, and environmental effects and welfare concerns.
Receptors which may be impacted by the contaminants shall be
identified. Receptors may include significant habitats, as
well as people near the site who breathe the air or use ground-
water as a potable water source. The human population at risk
( i .e . , those having present or potential contact with contami-
nants from the site) shall be identified.
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(3) Research Hazard Information

A literature review shall be conducted on the hazardous
properties of the contaminants of greatest interest, identi-
fied in Subtask 2) above. If available, toxicity profiles,
published criteria, and other data on the specific compounds
or families of compounds shall be collected and synthesized.
Criteria for contaminants may include National Interim Primary
and Secondary Drinking Water Standards, NIOSH reports, Ambient
Water Quality Criteria developed by EPA, and existing and
published proposed criteria for asbestos in the workplace and
the environment.

(4) Evaluate Overall Risks
Using information developed in Subtasks 2) and 3), the poten-
tial impacts of potential or actual release of hazardous sub-
stances from the Disposal Area on human health and the environ-
ment shall be evaluated. To the extent possible, expected
contaminant distributions on land, in air, and in groundwater
and surface water shall be described. If available data are
not sufficient to complete a detailed quantitative evaluation,
predictions of contaminant distributions may be qualitative,
sufficient to provide a. general evaluation of the risks posed
by the site. The assessment shall describe the number of
receptors affected, levels of contaminant exposure, and asso-
ciated public health risks and environmental impact.

k. Discussion of project objectives for
evaluation in the FS.
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B. Alternative Remedial Actions Evaluation

The objectives of the alternative remedial actions
evaluation task will be to evaluate alternative remedial actions
on the basis of economic, environmental, and engineering cri-teria and to select an alternative or combination of alterna-
tives for conceptual design and implementation. The level of
detail to be used in these evaluations will identify only
comparative or relative differences among alternatives. Aschedule for conducting this evaluation shall be submitted
to U .S . EPA for approval within 14 days of approval of the
RI report.

B-l: Description of Proposed Response. The objectiveof this section will be to summarize the site background informa-
tion and the nature and extent of the problem. In consultation
with USEPA the site-specific objectives, screening criteria,
and proposed response would be developed. Screening criteria
shall include the following:

0 Economic—both capital and operating costs
will be considered;

0 Environmental Effects—any adverse impactson health and welfare or the surrounding
environment which might be associated with
an alternative will be considered;

0 Engineering—each alternative must be techni-
cally feasible, applicable to project needs,and must be a reliable method of solving theproblem.

B-2: Development of Alternatives. The objective of
this section will be to compile a list of potential sourcecontrol and off-site remedial action alternatives. The alter-
natives would be based on site-specific objectives and publichealth and welfare and environmental concerns. This list shall
be submitted to U .S . EPA prior to initial screening of thealternatives.

B-3: Initial Screening of Alternatives. The objective
of this section will be to evaluate alternative remedial actions
based on cost, effects of alternative, and acceptable engineering
practices. Alternatives that far exceed the costs of other
alternatives evaluated and do not provide substantially greater
public health or environmental benefit would be excluded from
further consideration. Only those alternatives that effectively
contribute to the protection of public health, welfare, or the
environment would be considered further. Alternatives must
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also be considered feasible, be applicable to the problem, andrepresent a reliable means of addressing the problem. A listof alternatives for more detailed evaluation shall be developed
and submitted to U .S . EPA for approval.

B-4: Detailed Analysis of Alternatives. The objec-
tive of this section will be to develop engineering details onthe remaining alternatives and Order-of-Magnitude cost estimates,These engineering details would include alternative descriptions
and conceptual site layout drawings, operation and maintenance
requirements, a preliminary implementation schedule, safety
requirements, and special engineering considerations. Anotherobjective would be to assess each alternative in terms of theextent to which it is expected to effectively mitigate and
minimize damage to, and provide adequate protection of, publichealth, welfare, and the environment, relative to the otheralternatives analyzed. A determination will be made as to
whether the existing data are adequate to fully evaluate each
of the options. If the data are found to be inadequate, addi-
tional studies of the site may be necessary.

Rankings of the remedial action options shall beformulated for each of the economic, environmental, and engi-
neering assessment categories. The economic assessment shallcompare remedial action alternatives according to:

0 Order-of-magnitude construction and operationand maintenance costs;
0 Detailed cost estimation, including distribution

of costs over time and present worth analysis.
The environmental assessment shall compare alternatives

according to:
0 The known adverse environmental effects of thealternatives;
0 The effectiveness of measures designed to

mitigate adverse effects, and costs of
mitigation;

0 The adequacy of source control measures;
0 The effectiveness of offsite control measures,

if needed;
0 The permitting and other legal and institu-

tional requirements.
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The engineering assessment shall compare alternatives

according to the following factors, with emphasis on the use of
established technology:

8 Reliability;
0 Health and safety risks of construction

and operation;
3 Feasibility of construction and operation;
0 Offsite transportation and disposal require-

ments, if appropriate to the remaining
alternatives;

0 Compliance with applicable regulations.
An overall ranking will be prepared to determine the

most cost-effective alternative for the site. ( i .e . the lowest
cost alternative that is technologically feasible and reliable
and which effectively mitigates and minimizes damage to and
provides adequate protection of public health, welfare, and the
environment.)

C. Feasibility Study Report
The objective of the FS report will be to compile and

describe methods, results, and conclusions of the alternativeremedial actions evaluation task. The report would incorporate
and include the following:

a. Summary of the hazards and potential hazardsfor which corrective action is required;
b. Detailed analysis of alternative technologies

which can be employed to effectuate the cor-rective action, such analyses to include
those items outlined in 40 C .F .R .
3 0 0 . 6 8 ( i ) (2) (A) through (E) of the National
Contingency Plan;

c. Description of all studies performed or
evaluated to confirm the applicability
of each alternative assessed;
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d. Unit cost estimates for each alternative;
e. Operation and maintenance requirementswith cost estimates, for each alternative;
f. Long-term integrity for each alternative;
g. Timeliness of implementation for each

alternative; and
h. A discussion of conformity to federal,

state, and local laws and regulations,
for each alternative.





I IB Section 3 .
• • REMEDIAL ACTIVITIES

[
3.1 REMEDIAL ACTION PLAN
The purpose of a RAMP is to identify, define, and schedule a
set of activities necessary to implement remedial actions at
an uncontrolled waste site. This RAMP has been prepared

[ from existing information and may require revision as new
• information becomes available. Preliminary cost estimates

are presented for activities that can be readily defined
, within the scope of this RAMP. However, these costs may
i also require revision as new data become available that would
' change the scope of the various activities outlined in the

RAMP.(
1 This RAMP encompasses the following general activities:
, • IRMs to limit exposure or threat of exposure to a
I significant public health or environmental hazard

• An RI/FS to determine the nature and extent of the
problem, to assess whether the threat can be miti-
gated and minimized by source control or offsite
control, to develop and evaluate remedial action
alternatives, and to recommend the most appropri-ate alternative based on cost, environmental ef-
fects, and engineering feasibility

• Source control remedial actions to reduce or re-
move hazardous substances from the site

• Offsite remedial actions to minimize and mitigatethe migration of hazardous substances from thes~- site
i A master site schedule is presented in Figure 3- 1 . This1 * schedule was developed with best estimates of the time re-

quired for each major task based on data currently avail-able; however, actual project developments may cause ele-
ments of the schedule to shift chronologically or alter the
activity durations.

, 3.2 INITIAL REMEDIAL MEASURES
3 . 2 . 1 Objectivei

i In accordance with the NCP (40 CFR 3 0 0 . 6 8 ( e ) ( 1 ) ) , IRMs are
used to limit exposure or threat of exposure to a signifi-

I cant health or environmental hazard. At the Johns-Manville
i site, the existence of a significant health or environmental
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hazard has not been clearly identified. The extent ofpotential contamination would be determined during theRI/FS. Since potential for direct contact with asbestosexists, the following IRM is recommended:
• Warning signs along all of the fence adjacent tothe site should be installed at 330-foot intervalsto warn the general public of the asbestos wastedisposal site.

3 . 2 . 2 Recommended Initial Remedial Measures
Warning Signs. It is recommended that warning signs be in-stalled along all of the fence adjacent to the waste site.Warning signs would be installed at about 330-foot intervals
as described by 40 CFR 6 1 . 2 5 . The warning signs would state:
ASBESTOS WASTE DISPOSAL SITE—DO NOT CREATE DUST—BREATHING
ASBESTOS IS HAZARDOUS TO YOUR HEALTH. All letters should be1 inch high. The proposed locations of the warning signsare shown on Figure 3-2 .
For the purpose of providing a preliminary cost estimate, it
is assumed that 11 warning signs, 20 by 14 inches, would berequired.
3 . 2 . 3 Cost Estimate and Schedule

%

The preliminary cost estimate and schedule for the IRMs arepresented in Table 3-1 .
3.3 REMEDIAL INVESTIGATION/FEASIBILITY STUDY
3 . 3 . 1 Objective
"Wherever any hazardous substance is released or there is athreat of such a release...the President is authorized...to
remove or arrange for removal of, and provide remedial actionrelating to such hazardous substance. . . ." (CERCLA 1 0 4 ( a ) ( D ) .At the Johns-Manvilie site, there is a potential threat topublic health and safety posed by airborne asbestos and also
by groundwater contamination from chromium oxide, lead,thiram, and xylene.
Existing data for the Johns-Manville site are inadequate tofully characterize the potential air and groundwater con-tamination at the site. An RI/FS is therefore warranted and
necessary to fill in gaps in the existing data. The RI
should be a field-oriented effort to gather additional data
to identify whether airborne asbestos exists, to identify
whether groundwater contamination exists, to support the
evaluation of alternative source control and offsite reme-dial actions, and to support assessment of the potentialeffectiveness of these actions. The FS should develop and
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Table 3-1
PRELIMINARY COST ESTIMATE AND SCHEDULE OF

INITIAL REMEDIAL MEASURES
JOHNS-MANVILLE

WAUKEGAN, ILLINOIS
01-5VA5.0

Initial
Remedial Measure
Warning signs

Estimated Cost Range
Minimum Maximum

1 ,600
S 1 ,600

Schedule (weeks)
1
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evaluate the source control and offsite remedial action
alternatives and prepare a conceptual design of the recom-
mended alternative.
3 . 3 . 2 Scope of Work
The following sections describe the work plan to complete
the RI/FS for the Johns-Manville site. Preliminary cost
estimates and schedules are presented for each task. Dis-
cussions on the basis for each preliminary cost estimate are
included with each task. Estimated costs for sample analy-
sis assumed the use of non-contract labs and a 60-day turn-
around period.
The RI/FS consists of the following tasks:

• Work plan preparation
• Site definition activities
• Detailed site characterization studies
• Site evaluation
• Remedial Investigation report
• Alternative remedial actions evaluation
• Feasibility Study
• Conceptual design
• Project management

3 . 3 . 2 . 1 Task 1: Work Plan Preparation
The objective of Task 1 is to refine the scope, cost, andschedule of the RI/FS generally discussed in this RAMP and
to develop an implementation schedule and work plan. Task 1includes preparing a work plan, visiting the site, assessingthe site health and safety, preparing a quality assurance
project plan, developing field protocols, preparing subcon-
tractor procurement documents, and providing site safety and
decontamination facilities.
Subtask 1-1; Work Plan Preparation. The objective of this
subtask is to set detailed project objectives, tasks, and
schedules for the RI/FS. The work assignment would be re-
viewed, and the technical disciplines necessary to completethe assignment would be determined. Team members, including
USEPA and state staff, would attend a kickoff meeting with
appropriate regulatory agency personnel. They would discuss
overall project objectives and approach, discuss areas of
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sensitivity, establish communications and reporting channels,and coordinate the community relations program. It may benecessary to revise portions of the work scope proposed in
this RAMP based on the results of the surface water samplingand analysis currently being conducted by IEPA (Document
No. 0 3 6 ) . Five copies of the draft work plan would be sub-
mitted to USEPA for review within 15 working days after thekickoff meeting. USEPA 1s review comments would be incorpo-rated into the final work plan, and 10 copies submitted to
USEPA for approval within 10 working days after receipt ofthe written comments.
For the purpose of providing a preliminary cost estimate, itis assumed that one meeting would be required at USEPA Re-
gion V in Chicago, Illinois. The following assumptions arealso made:

• Airfare—one trip
• Per diem—two people, 2 days each
• Car rental—1 day
• Work plan of about 25 pages

Subtask 1-2; Initial Site Visit. The objectives of this
subtask would b e t o becomefamiliar with site topography,
access routes, and proximity of receptors to possible con-
tamination; and to collect data for preparation of the sitehealth and safety plan, field protocols, and subcontractor
procurement documents. Information from this site visit
would also be essential for establishing boundary conditionsto limit the area of investigation.
For the purpose of providing a preliminary cost estimate, itis assumed that one visit to Waukegan, Illinois, would be
required. This visit would be made in conjunction with themeeting in Chicago for Subtask 1-1. The following assump-tions were also made:

• Per diem—two people, 2 days each
• Car rental—•! day

Subtask 1 -3 ; Site Health and Safety Plan. The objective ofthis subtask is to determine whether there are areas within
the site that present potentially hazardous chemical expo-
sure levels in air. The risks would be assessed in terms of
the wastes disposed of at the site, the environmental fateand pathways of the wastes, the potential routes for human
exposure (inhalation and ingestion), and the type of toxi-
cological effects (acute, subacute, or chronic). In addi-
tion to protecting local residents and remedial investiga-

P D 2 2 4 . 0 5 5 3 - 8



tors with adequate safeguards and warnings, the medical sur-
veillance programs of all subcontractors would be reviewed
to ensure compliance with the overall health and safety poli-cies and procedures. A site health and safety plan would be
prepared and five copies submitted to USEPA. The plan would
be updated as needed to reflect unanticipated changes in the
hazards or operating conditions encountered at the project
area. The plan would be consistent with the work to be per-
formed and would comply with:

• USEPA Occupational Health and Safety Manual
• USEPA Order 1440.1—Respiratory Protection
• USEPA Order 1440.3—Health and Safety Requirementsfor Employees Engaged in Field Activities
• USEPA Interim Standard Operating Safety Procedures

and other USEPA guidance
• Illinois Occupational Safety and Health Act
• Site conditions

For the purpose of providing a preliminary cost estimate, it
is assumed that the existing site health and safety plan
could be used, with minor modifications.
Subtask 1-4; Quality Assurance/Project Plan. The objective
of this subtask is to develop a quality assurance project
plan (QAPP) plan for the sampling, analysis, and data-han-
dling aspects of the RI tasks. The plan would be consistentwith the requirements of the USEPA Contract Laboratory Pro-
gram and the CH2M HILL Quality Assurance Guidance Document.
The following points would be addressed:

• QA objectives and routine assessment of procedures
for measurement data in terms of precision, accur-
acy, completeness, representativeness, and compar-
ability

• QA performance and system audits, including fre-
quency

• Calibration procedures and references, including
frequency

• Internal QC checks and frequency
• Preventive maintenance procedures and schedules
• Sampling procedures
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• Sample custody
• Corrective action
• Other needs specific to the work assignment, suchas specialized sampling and analysis or data man-agement needs that result from project require-

ments
• QA reports to management

Five copies of the quality assurance project plan would besubmitted to USEPA.
For the purpose of providing a preliminary cost estimate, itis assumed that the QAPP would be about 10 pages.
Subtask 1-5; Field Protocols. The objective of this sub-task is to develop field protocols for various situationsthat may occur during the work. The items that would be
considered in this subtask include, but are not limited to:

• Decontamination methods for equipment
• Decontamination methods for sampling equipmentbetween samples
• Hole abandonment procedures
• Disposal procedures for contaminated soils, ground-water, and air filters

Five copies of the technical memorandum on field protocols
would be submitted to USEPA.
For the purpose of providing a preliminary cost estimate, itis assumed that the field protocols technical memorandumwould be about 10 pages.
Subtask 1-6; Subcontractor Procurement. The objectives ofthis subtask are to prepare and submit contractor procure-
ment documents, and to secure services of subcontractor(s)
to conduct RI activities. This subtask includes:

• Prepare subcontractor procurement documents(specifications and bidding forms)
• Fulfill notice/advertising requirements
• Identify subcontractors and send out documents forbids
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• Receive and evaluate bids
• Select subcontractor and submit selection to USEPAfor approval
• Issue subcontract

Five copies of each subcontractor(s) procurement document
would be submitted to USEPA.
For the purpose of providing a preliminary cost estimate, it
is assumed that two contract documents, about 20 pages each
would be required.
Subtask 1-7; Site Safety Facilities. The objective of this
subtask is to identify and provide site safety and decontami-
nation facilities for the RI/FS tasks. A combination decon-
tamination and office trailer would be supplied for site use
by all field personnel. In addition, personal air samplers
would be worn by all field personnel to monitor airborne
asbestos. Filters would be analyzed for asbestos fibers.
For the purpose of providing a preliminary cost estimate, it
is assumed that the site health and safety assessment recom-
mends Level C protection for all onsite activities. The
preliminary cost estimate includes the use of disposable
personal protective clothing and decontamination materials.
It also includes the cost to analyze 96 filters for asbestos
fibers.

] 3 . 3 . 2 . 2 Task 2: Site Definition Activities
The objective of Task 2 is to define the physical charac-teristics of the site through existing data and a new topo-
graphic survey. This task also includes the effort to gather

^ and evaluate any remaining existing data on the site.
Subtask 2-1; Pfta Management. The objectives of this sub-task are to collect and catalog existing data and information
generated on the Johns-Manville site that may have been omit-ted or was not available during preparation of the RAMP, todevelop a bibliography and key word cross reference to access
the information easily, and to incorporate new data as they
become available. Five copies of the data bibliography wouldbe submitted to USEPA.
For the purpose of providing a preliminary cost estimate, it
is assumed that one meeting at IEPA in Chicago, Illinois,
would be required. A visit to Lake County offices, theWaukegan library, and other state agencies may also be re-quired. The following assumptions are also made:

• Airfare—one trip
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• Per diem—one person, 2 days
• Car rental—2 days
• Data bibliography of about 25 pages

Subtask 2-2; Topographic Survey. The objective of this
subtask is to prepare a current site map showing elevationsand locations of pertinent physical features, utilities, andfacilities. The topographic survey of the site would tiehorizontal distances of appropriate physical features andfacilities to the property boundary, and vertical elevationsto the National Geodetic Vertical Datum of 1929 . A topo-graphic map would be produced with 2-foot contours at a scaleof 1 inch equals 100 feet. Typical features and facilitiesto be included are:

• Paved areas
• Above-grade structures
• Fences

• • Vegetation
• Roads
• Basins
• Surface drainage
• Topographic contours
• Utilities, buried and above grade
• Location of buried structures

For the purpose of providing a preliminary cost estimate, itis assumed that about 300 acres would be surveyed, usingaerial photography to develop the topographic map. The fol-
lowing assumptions are also made:

• Field crew consists of three technicians
• Level C protection is required by all personnel
• Subcontractor is required

3 . 3 . 2 . 3 Task 3: Detailed Site Characterization Studies
The objective of Task 3 is to obtain data to aid in the selec-
tion, screening, and evaluation of the remedial action alter-
natives. Task 3 includes soil sampling and analysis; ground-

P D 2 2 4 . 0 5 5 3 - 12



water monitoring well installation; groundwater quality sam-
pling and analysis; additional groundwater monitoring well
installation, sampling, and analysis; ambient air quality
sampling and analysis review; and additional ambient air
quality sampling and analysis. The scope of work proposed
for Subtasks 3-1 through 3-6 should be reevaluated based on
lEPA's forthcoming recommendations for RI activities.
Subtask 3-1 ; Soil Sampling and Analysis. The objective of
this subtask is to determine whether the surface, near-
surface, and subsurface soils are contaminated with hazardous
substances. Johns-Manville has been dumping unknown wastes
onsite since 1922 . All onsite and offsite soils should be
analyzed for inorganics and organics to determine the pres-
ence of unknown hazardous substances and should be analyzed
for the presence of asbestos fibers. Representative surface
and near-surface soil samples would be obtained with a solid-
stem hand auger. Representative subsurface soil samples
would be obtained during Subtask 3-2: Groundwater Monitor-
ing Well Installation.
Six-inch samples-would be taken at 0.0 to 0.5 foot and 1.0to 1.5 feet typically at four places at each location. The
samples will be composites from the locations at the two
depth intervals. The proposed onsite and offsite sampling
locations are shown on Figure 3-3 . Sampling equipment would
be decontaminated between samples. All sampling and testing
would conform to guidelines in the Us e r ' s Guide to rhe USEPA
Contract Laboratory Program (CLP) prepared by the Sample
Management Office of CLP and published in August 1 9 8 2 .
Soil samples would be analyzed for:

• Inorganic analysis package from USEPA CLP
• Organic analysis data package from USEPA CLP
• Asbestos fibers
• Thiram

A technical memorandum describing the soil sampling and analy-sis program would be prepared. The technical memorandumwould include a description of the sampling procedure, a
summary of the laboratory test results, and copies of thelaboratory data sheets. Five copies of the technical memo-randum would be submitted to USEPA.
For the purpose of providing a preliminary cost estimate,
the following assumptions are made:

• Ten surface soil locations with composites of four
places
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• Twenty surface and near-surface soil samples ana-
lyzed for asbestos fibers/ organic and inorganicpackages, and thiram

• Six subsurface soil samples analyzed for asbestosfibers, organic and inorganic packages, and thiram
• Site sampling team consists of one engineering

geologist/geotechnical engineer/hydrogeologist,and two technicians
• Level C protection is required by all personnel
• Cuttings can be disposed of onsite
• Technical memorandum of about 20 pages
• Per diem—3 people, 3 days each
• Car rental—3 days

Subtask 3 -2 ; Groundwater Monitoring Well Installation. The
objective of this subtask is to install groundwater monitor-
ing wells. These wells would be used to determine whether
the near surface groundwater is contaminated with hazardoussubstances. The proposed well locations are shown on Fig-
ure 3 -4 . The wells would be drilled through the sand and
into the top of the till layer.
Screen positions would be determined in the field based onthe subsurface conditions.
The monitoring wells would be constructed in compliance withFederal and state regulations. Well drilling and installa-
tion would be logged and inspected by a qualified hydrogeolo-
gist/geotechnical engineer/engineering geologist. General
requirements are:

• All drilling equipment, pipe, and materials wouldbe decontaminated before drilling.
• Eight-inch minimum diameter boreholes would bedrilled with a hollow stem auger or cable tool

drill rig.
• Continuous samples would be collected in the onsite

hole using a standard split-spoon sampler
(ASTM D 1 5 8 6 ) until natural ground is reached.

• Wells would be constructed with 4-inch-diameterPVC casing. Well screens would be slotted PVC
with threaded couplings, 10 feet in length. The
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( screened interval would be sand or gravel packed,
and the annulus above the screen would be sealed
with bentonite grout.

i • A protective, vented, locking cap would be in-
stalled.

I • Wells would be developed with air, bailing, or
surging techniques after installation.

• All drilling equipment, pipe, and materials would
be decontaminated before proceeding to the next
hole.

1 • Top of casing elevations would be obtained for all
wells to within 0 .0 1 foot.

J • Field hydraulic conductivity tests would be con-1 s-" ducted on some wells if aquifer characteristics
permit.I

1 A technical memorandum describing the groundwater monitoring
well installation would be prepared. The technical memoran-

I dum would include a description of the drilling and installa-
tion of wells and a summary of the field test results. Five
copies of the technical memorandum would be submitted to
USEPA.

I For the purpose of providing a preliminary cost estimate,
the following assumptions are made:

I • Three hundred and fifty lineal feet of drillingand well installation at $50/foot
• Thirty lineal feet of continuous soil sampling
• Site drilling and sampling team consists of oneengineering geologist/geotechnical engineer/hydro-geologist, and two technicians
• Level C protection is required for all personnel

i1 • Subcontractor using two rigs is required fordrilling
i • Field hydraulic conductivity tests would be per-

formed by site sampling team personnel
| • All water used or discharged in the drilling pro-

cess and all drill cuttings can be disposed of on-
site

• Survey team consists of three technicians
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• Technical memorandum of about 30 pages
• Airfare—two trips
• Per diem—3 people/ 28 days each
• Car rental—28 days

Subtask 3-3; Groundwater Quality Sampling and Analysis.The objective of this subtask is to provide water qualitydata for determining whether the groundwater is contaminatedwith hazardous substances. Since Johns-Manville has dumpedunknown wastes onsite since 1922 , water quality samplesshould be analyzed for the inorganics and organics to deter-mine the presence of unknown hazardous substances. Represen-tative samples would be obtained from each new monitoringwell. Sampling equipment would be decontaminated betweensamples. All sampling and testing would conform to guide-
lines in the User's Guide to the USEPA CLP prepared by theSample Management Office of CLP and published in August 1982 .
Groundwater samples would be analyzed for:

• Inorganic analysis package from USEPA CLP
• Organic analysis data package from USEPA CLP
• Thiram

A technical memorandum describing the groundwater samplingand analysis program would be prepared. The memorandum wouldrecommend whether or not additional groundwater wells andsampling may be required based on the findings of this sub-task. The technical memorandum would include a descriptionof the sampling procedure, a summary of the laboratory testresults, and copies of the laboratory data sheets. Fivecopies of the technical memorandum would be submitted to
USEPA.
For the purpose of providing a preliminary cost estimate,the following assumptions are made:

• Six groundwater samples analyzed
• Site sampling team consists of one geotechnical

engineer/engineering geologist/hydrogeologist, andtwo technicians
• Level C protection is required for all onsite per-sonnel
• All water purged from the wells during the sam-

pling can be disposed of cnsite
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• Technical memorandum of about 30 pages
• Per diem—3 people, 6 days each
• Car rental—6 days

Subtask 3 -4 ; Additional Groundwater Monitoring Well Instal-
lation, Sampling, and Analysis. The objective of this
subtask is to define the horizontal and vertical extent of
the contamination identified in Subtask 3-3 . This subtaskwould be performed only if hazardous substances other than
chromium, lead, thiram, and xylene were identified in the
groundwater quality samples. Subtask 3-4 would be performed
with a change in the scope of work. Efforts needed, if any,
would be identified in Subtask 3-3 .
For the purpose of providing a preliminary cost estimate, itis assumed that Subtask 3-3 would not be required.
Subtask 3-5 ; Ambient Air Quality Sampling and Analysis Re-view . T h e objective of this subtask is to review ambientair quality data, obtained under separate contract, for as-bestos fibers. Battelle Columbus Laboratories has been con-
tracted by USEPA's Office of Toxic Substances (OTS) to evalu-ate existing data relative to air sampling and recommendfurther air quality monitoring.
Battelle has recommended collecting additional samples for
5 days at each of five locations onsite and at one background
site. The samples would be analyzed by Transmission Elec-
tron Microscopy (TEM). We have assumed that Battelle willfollow USEPA protocols. In addition, 12 quality assurancesamples would be analyzed. Battelle estimated the costs to
complete the work to be between $ 5 5 , 0 0 0 and $ 6 5 , 0 0 0 . The
schedule to complete the work is about 3.5 months. Theresults of Battelle's sampling and analysis program are
included in Apopendix B. The resulting data would be re-
viewed along with the data from the personal air samplers(Subtask 1-7) to determine if additional sampling or analy-sis are required to complete the RI activities. A technicalmemorandum would be prepared to recommend whether or not
additional air quality sampling and analysis is required
based on the findings of this subtask. Five copies of the
technical memorandum would be submitted to USEPA.
For the purpose of providing a preliminary cost estimate, it
is assumed that a technical memorandum of about 10 pageswould be required.
Subtask 3-6; Additional Air Quality Sampling and Analysis.
The objective of this subtask is to provide additional data
to the work performed by Battelle Columbus Laboratories.
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This subtask would be performed only if the air quality sam-pling program is not adequate to complete the RI activities.Subtask 3-6 would be performed with a change in the scope ofwork. Efforts needed, if any, would be identified in Sub-
task 3-5 .
For the purpose of providing a preliminary cost estimate, itis assumed that Subtask 3-6 would not be required.
3 . 3 . 2 . 4 Task 4: Site Evaluation
The objective of the site evaluation task is to determinewhether or not the materials at the Johns-Manville site pre-sent a hazard to human health or welfare, or to the environ-ment. Existing standards would be reviewed to formulateconclusions and recommendations regarding the hazard poten-tial of the site. A draft technical memorandum would beprepared summarizing the hazard evaluation process and pre-senting the results of the hazard assessment. Five copiesof this draft technical memorandum would be submitted toUSEPA for review, and a review meeting would be held withUSEPA and the State to discuss it. USEPA's review commentswould be incorporated into the final technical memorandum,
and 25 copies would be submitted to USEPA for approval within10 working days after receipt of written comments.
For the purpose of providing a preliminary cost estimate,
the following assumptions are made:

• One review meeting held at USEPA Region V in Chi-
cago, Illinois

• Airfare—one trip
• Per diem—one person, 2 days
• Car rental—2 days
• Technical memorandum of about 50 pages

3 . 3 . 2 . 5 Task 5: Remedial Investigation Report
The objective of the RI report is to consolidate and sum-marize the data obtained and documented in previously pre-pared technical memoranda during Tasks 1 through 4. Thedraft RI report would also include a discussion of the re-medial actions considered, recommendations regarding whether
or not to proceed with the evaluation of remedial action
alternatives, and the recommended remedial action alterna-tives that should be included in the evaluation.
Before preparing the draft RI report, a review meeting would
be held with USEPA and the State to determine remedial action
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objectives, to identify potential or existing contaminantreleases and associated remedial actions to be addressed in
the FS, and to discuss the contents of the RI report. Alist of potential and existing contaminant releases and po-
tential remedial actions would be prepared by the project
team to provide a basis for the discussion.
To determine the practicality of various alternative source
control and offsite control remedial actions, the following
factors would be qualitatively evaluated based on how they
meet the project objectives: »

• Ability to control onsite release or to reduce
undesirable effects offsite (high, medium, low)

• Adverse environmental effects (high, medium, low)
• Feasibility, applicability, and reliability of

remedial actions for the specific location and
conditions of release (yes, no, potential)

*
• Preliminary cost estimate indicator (high, low,

medium) for both capital and operation and mainte-nance costs
On the basis of the review meeting, an agreement would bereached on the remedial action alternatives to be evaluated.
Ten copies of the draft RI report would be submitted to USEPA
within 15 working days after the review meeting. USEPA' s
review comments would be considered in preparation of the
final report, and 40 copies would be submitted to USEPA for
approval within 10 working days after receipt of the written
comments.
For the purpose of providing a preliminary cost estimate, it
is assumed that two meetings would be required at USEPA Re-
gion V in Chicago, Illinois. The following assumptions are
also made:

• Airfare--two trips
• Per diem—two people, 4 days each
• Car rental—4 days
• RI report of about 100 pages

3 . 3 . 2 . 6 Task 6: Alternative Remedial Actions Evaluation
The objectives of the alternative remedial actions evalua-
tion task are to evaluate alternative remedial actions on
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the basis of economic, environmental, and engineering cri-teria and to select an alternative or combination of alter-natives for conceptual design and implementation. The levelof detail used in these evaluations identifies only compara-tive or relative differences among alternatives.
Subtask 6-1 ; Description of Proposed Response. The objec-
tive of this sub task is to summarize the site backgroundinformation and the nature and extent of the problem. Inconsultation with USEPA, the site-specific objectives, screen-ing criteria, and proposed response would be developed. Thescope of work for the FS would be revised based on the re-sults* of the RI. Five copies of the proposed response tech-
nical memorandum would be submitted to USEPA.
For the purpose of providing a preliminary cost estimate, itis assumed that the technical memorandum would be about10 pages.
Subtask 6-2; Development of Alternatives. The objective of
this subtask is to compile a list of potential source con-trol and offsite remedial action alternatives. The alter-natives would be based on site-specific objectives and pub-
lic health and environmental concerns. The alternatives
would incorporate appropriate remedial technologies identi-fied in the RI report. Five copies of the development ofalternatives technical memorandum would be submitted to USEPA.
For the purpose of providing a preliminary cost estimate, it
is assumed that the technical memorandum would be about25 pages.
Subtask 6-3 ; Initial Screening of Alternatives. The objec-tive of thissubtask is to evaluate alternative remedial
actions based on cost, effects of alternative, and accept-able engineering practices. Alternatives that far exceedthe costs of other alternatives evaluated and do not provide
substantially greater public health or environmental benefitwould be excluded from further consideration. Only thosealternatives that effectively contribute to the protectionof public health, welfare, or the environment would be con-
sidered further. Alternatives must also be considered fea-
sible, be applicable to the problem, and represent a reliable
means of addressing the problem. Five copies of the initial
screening of alternatives technical memorandum would be sub-
mitted to USEPA.
For the purpose of providing a preliminary cost estimate, itis assumed that the technical memorandum would be about
20 pages.
Subtask 6-4 ; Detailed Analysis of Alternatives. The objec-
tive of t h i s s ub t a s k i s t o develop engineering details on
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I the remaining alternatives and Order-of-Magnitude cost esti-mates. These engineering details would include alternative
| descriptions and conceptual site layout drawings, operation
i and maintenance requirements, safety requirements, and spe-

cial engineering considerations. Another objective would beto assess each alternative in terms of the extent to which• it is expected to effectively mitigate and minimize damage
to, and provide adequate protection of, public health, wel-
fare, and the environment, relative to the other alterna-
tives analyzed.
Five copies of the detailed analysis of alternatives techni-

* cal memorandum would be submitted to USEPA.
' For the purpose of providing a preliminary cost estimate, itis assumed that the technical memorandum would be about
I 100 pages.
i

x^- 3 . 3 . 2 . 7 Task 7: Feasibility Study Report
The objective of the FS report is to compile and describethe methods, results, and conclusions of the alternative
remedial actions evaluation task. The report would identify

I the cost-effective alternative. Ten copies of the draft FS
I report would be submitted to USEPA for review, and a review

meeting would be held to discuss it. Within 10 working days
/ " of receipt of review comments, a final report would be pre-
| pared and 40 copies submitted to USEPA.

For the purpose of providing a preliminary cost estimate, it| is assumed that one meeting would be required at USEPA Re-
' gion V in Chicago, Illinois. The following assumptions are

also made:
• Airfare—one trip
• Per diem—one person, 1 day
• Car rental—1 day

! • Feasibility Study report of about 200 pages
3 . 3 . 2 . 8 Task 8: Conceptual Design

\ The objective of the conceptual design task is to define the
' selected remedial action alternative for the design and im-

plementation phases. The conceptual design would include an
implementation schedule, phasing considerations, preliminary
design criteria, preliminary site and facility layouts, opera-
tion and maintenance requirements, an outline of the health

i and safety plan, and a refined cost estimate. It is
recommended, if possible, that the lead agency be included
in reviews of work plans and work products during conceptual
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design activities. Ten copies of a draft conceptual designreport would be submitted to USEPA for review, and a reviewmeeting would be held to discuss it. Within 10 working days '>'of receipt of review comments, a final report would be pre- ,
pared and 40 copies submitted to USEPA.
For the purpose of providing a preliminary cost estimate, it |is assumed that one meeting would be required at USEPA Re-gion V in Chicago, Illinois. The following assumptions are '
also made: '

• Airfare—one trip
I• Per diem—one person, 1 day !

i
• Car rental—1 day
• Conceptual design report of about 50 pages

^^/3 . 3 . 2 . 9 Task 9: Project Management i
The objective of the project management task is to establishproject records; prepare monthly reports; monitor RI/FS staff-ing, budgets, and subcontractor performance; and maintainquality assurance programs.
For the purpose of providing a preliminary cost estimate, itis assumed that this task would be about 10 percent of the
total estimated RI/FS budget.
3.3.3 Remedial Investigation/Feasibility Study EstimatedCosts/Time Schedule/Deliverables
Table 3-2 presents the preliminary costs for the Johns-Manville site RI/FS tasks. A preliminary schedule for theRI/FS activities is presented in Figure 3-5.
The following deliverables would be provided for the tasksoutlined in the RI/FS scope of work:
RI/FS Task Deliverables
Task 1 Draft work plan

Final work plan
Site health and safety plan (SH&SP)
Quality assurance project plan (QAPP)
Field protocols technical memorandum
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Table 3-2
ESTIMATED COSTS FOR REMEDIAL INVESTIGATION/FEASIBILITY STUDY

JOHNS -MANY I IJ.E
WAUKKCAN, ILLINOIS

01-5VA5.0

Minimum Coat

1-0 Work
1-1
1 -2
1 -3
I-'.
1-5
1-6
1-7

U)1
N> 2-0 Sitecn

2-1
2-2

Task
Plan Preparation
Work plan preparation
Initial alte vis it
Site health and safety plan
Qiinllty assurance/quality control
Field protocols
Subcontractor procurement
Site safety facilities
Subtotal
Definition Activit ies
Data management
Topographic survey
Subtotal

Engineering

$ 6,900
2,800
1,200
2,600
2,700
5,500
1,600

23,300

2,700
BOO

3,500

Expenses

$ 1,700
400
100
100
100
300

4,500
7,200

1,100
100

1,200

Subcontract

0
0
0
0
0
0

$ 3.400
3,400

0
21,000
21,000

Max 1 mm Cost
Engineering

$ 10,400
4,200
1,800
3,900
4,000
8,200
2,400

34,900

4,000
1.200
5,200

Expenses

$ 2,600
600
200
200
200
400

6.800
11,000

1,600
200

1,800

Subcontract

0
00
0
0
0

S 5.100
5,100

0
31.500
31,500

Estimated
Cost Range

Minimum

$ 8,600
3,200
1,300
2,700
2,800
5,800
9.500

33,900

3,800
21.900
25,700

Maximum

$ 13,000
4,800
2,000
4,100
4,200
8,600

14.300
51,000

5,600
32.900
38,500

3-0 Detai led Site Characterization Studies
3-1
3-2
3-3
3-4

3-5
3-6

Soil sampling and analysis
Croimdwater monitoring veil Instal-

lation
Croundwater quality sampling and

analysisAdditional groundwatcr monitoring
well Installation, sampling,
and analysis

Ambient air quality sampling
and analysis review

Additional nlr qu.il Ity sampling and
analys i s

Subtotal

5,200
29,400

7,200

Nlb

5,600
NI

47, 400

1 , 100
9,800
1,600

NI
600
NI

13, 100

20,900a

21 ,200
5,100 a

NI
55,000°

NI
102,200

7,800
44,100
10,800

NI
8,400

NI
7 1 , 100

1,600
14,700

2,400

NI
900
NI

19,600

31 ,400*
31,800
7,600*

NI
65,000C

NI
135,800

27,200
60,400

i
13,900

NI
61 ,200

NI
167,700

40,800
,

90,600 ' ' - • '
20,800

NI
74,300

NI
226,500
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Table 3-2 (continued)
ESTIMATED COSTS F(* REMEDIAL INVESTIGATION/FEASIBILITY STUDY

JOIINS-MANVILLE
UAUK£CAN, ILLINOIS

01-SVA5.0

Minimum Cost

4-0
5-0
6-0
7-0
8-0
9-0

Ul1
0\

Task
Site Evaluation
Remedial Investigation Report
Alternative Remedial Action Evaluation
Feasibility Study Report
Conrcptual Design
Project Management

Total

Engineering
$ 21,300

18,300
32,400
9,900

13,600
17.000

$186,700

Expenses
$ 1,600

3,000
3,200
2,400
1,600
3,300

$36,600

Subcontract
0
0
0
0
0
0

$126,600

Maximum Cost
Engineering

$ 32,000
27.400
48,600
14,800
20,400
25.400

$279,800

Expenses
$ 2,400

4,500
4,800
3,600
2,400
5.000

$55,100

Subcontract
0
0
0
0
0

____ 0
$172,400

Estimated
Cost RangeMinimum

$ 22,900
21.300
35,600
12,300
15,200
20,300

$349,900

Maximum
$ 34,400

31,900
53,400
18,400
22,800
30.400

$507,300

^Non-contract laboratory.
NI - Not Included In cost estimate. Costs would be added by change order If needed.
Estimated cost furnished by Battelle Columbus Laboratories to USEPA OTS; Included for reference.
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RI/FS Task _____________Deliverables___________
Subcontractor(s) procurement documents

Task 2 Data bibliography
Topographic map

Task 3 Soil sampling and analysis technical memo-
randum
Monitoring well installation technical memo-
randum
Groundwater quality sampling and analysis
technical memorandum
Air quality sampling and analysis reviewtechnical memorandum

Task 4 Draft site hazard assessment technical memo-
randum
Final site hazard assessment technical memo-
randum

Task 5 Draft RI report
Final RI report

Task 6 Proposed response technical memorandum
Development of alternatives technical memo-
randum
Initial screening of alternatives technicalmemorandum
Detailed analysis of alternatives technical
memorandum

Task 7 Draft FS report
Final FS report

Task 8 Draft conceptual design report
Final conceptual design report

Task 9 Project management reports and records
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3.4 SOURCE CONTROL REMEDIAL ACTIONS
3 . 4 . 1 Objective (

Source control remedial actions include measures to prevent,reduce, or eliminate contamination by either containing thehazardous wastes in place or removing them from the site. )Appropriate actions can be formulated only after sufficient /data have been generated through the RI/FS activities to <determine the extent and nature of the contamination, deter- >mine whether a significant public health hazard or environ- Imental problem exists at the site after completion of IRMs,and develop an appropriate site and vicinity model. Sourcecontrol remedial actions may not be appropriate if most haz- !ardous substances have already migrated off the site or are '<adequately contained.
3.4.2 Remedial Action Alternatives

s>Alternative source control remedial actions that may be appro-priate for the Johns-Manville site are: !(
• No action (may apply to all or part of the actions)
• Extensive monitoring of the site, with no immediateremoval or containment activities
• Encapsulation of contaminated soils and/or ground- (

water with an impermeable barrier
3.4.3 Order-of-Magnitude Level Costs/Schedule
Sufficient data are not available to estimate the cost ofsuggested source control remedial action alternatives. Thecosts could be very low if it is found that there is no cur-rent source causing the contamination, or if there is no .^current migration from the source. If there must be contain-ment and encapsulation of both surface soils and groundwater,the costs could be high.
3.5 OFFSITE REMEDIAL ACTIONS *
3 . 5 . 1 Objective
Offsite remedial actions include measures to mitigate theeffects of the hazardous waste contamination that may have
migrated beyond the site. Appropriate actions can be for-mulated and analyzed only after sufficient data have been
generated through the RI/FS to determine the extent and na-ture of the offsite contamination and to determine whether asignificant public health hazard or environmental problem
exists offsite. Depending on the results of the RI, offsiteremedial actions may or may not be required.
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3 . 5 . 2 Remedial Action Alternatives
I Depending on the results of the RI/FS, the following offsite
I remedial actions may be appropriate for the Johns-Manville

site:
( • No action (may apply to all or part of the actions)
I
i

• Removal of contaminated soil and disposal in an
I approved hazardous waste landfill

3 . 5 . 3 Order-of-Magnitude Level Costs/Schedule
j Sufficient data are not available to estimate the cost of' suggested offsite remedial action alternatives.
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